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ABSTRACT

Results of 14 tests in a subsonic cascade are reported
in which the air inlet angle and Reynolds number were varied.
The cascade contained 20 Controlled Diffusion (CD) blades,
with 5.01 inches chord, aspect ratio of 2.0 and solidity of
1.67. Pneumatic probe surveys and surface pressure
measurements were used to obtain blade performance and flow
quality data. There was no measurable influence of the
Reynolds number on the blade losses in the range of
Re. = 474000 to Re. = 690000. Fourteen tests, using seven

different inlet air angles over a range of 24 to.46 degrees

generated generally well behaved blade performance parameters.

The results were compared with previous results from a

corresponding cascade of DCA blades.
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I. INTRODUCTION

A numerical optimization technique to design CD blading
was developed by NASA [Ref. 1] and used to replace Double-
Circular-Arc ccmpressor blading in the stator of an axial
transonic compressor. The purpose of the present study was
to measure the on and off-design blade 2° ment performance
of the CD blading section designed for e stator mid-span,
and to compare the results with result btained earlier
for the DCA section which it replaced.

Preliminary measurements with the DCA blading were
reported by Cina [Ref. 2] and Molloy {[Ref. 3]. <Cina showed
that a modification to the Inlet Guide Vane (IGV) assembly
was necessary to achieve periodic flow from one three inch
test-blade passage to the next. The IGV assembly was
modified such that the vanes were placed at one inch rather
than two inch intervals. Molloy encountered IGV blade
flutter after the modification. To overcome IGV flutter,
plenum chamber turning vanes were installed to reduce
turbulent excitation and the vane actuating mechanism was
stiffened. With much improved flow quality, Himes sub-
sequently obtained and reported performance data for the

(reference) DCA blade section.

10
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The present report documents an experlaental progran
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of 14 tests carried out using tne CU blading. A description

;f of the test facility and instrumentation 1s glven in soction
ii ' II. In section III cascade concepts are discussed and the

8 experimental procedures which were {ollowed in obtaining

; data are explained. The cascade configuration and test

gi parameters are given in section IV. Results are presented
\j in the form of figures and tables and where necessary, as

E separate appendices. The flow quality documentation is

7

N given in Appendix A. Appendix B contains a description of
- data storage.
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‘¢ II. TEST EACILITY

<

3 A. HIGH REYNOLDS NUMBER CASCADE

. The cascade and power supply system are shown in Figure
f§ 1. A detailed description is given in Reference ([5].

'i Figure 2 shows a view of the cascade.

a

The cascade test section instrumentation placement is

given in Figure 3 with physical dimensions The test

”
-; facility was the same as that used by Himes [Ref. 4]. Plenum
: modifications were reported in Reference [6].
¥
3 B. INSTRUMENTATION
1. Survey Probes
"] Measurements were taken in the spanwise and blade-

to-blade directions using two five hole probes at the 'upper'
and 'lower' planes. (Figure 3)

L A DC-125-24-F-22-CD probe, serial number A971-2

s was used for upper plane surveys. A DA-125 probe, serial
number A847-1 was used for lower plane surveys.

2. Reference Probes

3

Y Three probes were used for reference static and total

“

I pressure measurements.

ﬁ i Plenum chamber reference total pressure was measured

g using a pressure tube placed in the plenum. Reference static

pressure was measured using a wall static port at the lower

-
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plane of ths cascade. A pitct-static
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inlet flow) ahead of the test blading was used to ¢ive
redundancy in reference measurements.

3. Wall Pressure Taps

Twenty pressure taps were located in the blade-to-
blade direction two inches apart at the lower and upper
planes of the cascade south wall. To visualize the static
pressure distributions at the lower and upper planes each
set of taps was connected to a water-column manometer bank.

4. Acquisition and Reduction System

Data were acquired using a Hewlett Packard HP-3052
Data Acquisition System. The HP-9845A desktop computer was
used as the system controller for data acquisition and for
data reduction and plotting. The necessary programs are
documented in Reference [7].

Two 48-port Scanivalves connected to the acquisition
system via a NPS/TPL HG-78K Scanivalve Controller and a
HP-98034 HP-IB Interface Bus allowed all probe and reference
pressures to use a single transducer. Blade surface pres-
sures were sensed by the second Scanivalve transducer.

A schematic of the acquisition system is shown in
Figure 5.

5. Measurement Uncertainty

Measurement uncertainties are listed in Table I.




( ITI. EXPERIMENTAL PROCEDURES

[4

A. GENERAL

S

1. Flow Quality

. Flow uniformity, periodicity, and pseudo two-

dimensionality are discussed extensively in References ([8,9,

LA A,

10].
? Uniformity is a common requirement for all wind
§ tunnels and describes the degree of constancy of measured
i} values in the blade-to-blade and spanwise directions at the
é inlet plane and in the spanwise direction at the outlet
% plane.
; Periodicity is considered to imply identical condi-
; tions in one blade passage to the next at the outlet plane.
M Two dimensional flow conditions must also be satis-
_‘ fied in the test section. This implies that the flow in
;: the central test plane be independent of the spanwise
: displacement. Blade force vectors were calculated using
\ probe survey data in the blade-to-blade direction with the
i application of the principle of conservation of momentum.
s Blade force vectors were also computed by integrating surface

pressure distributions. The degree of agreement in the

two calculations would be expected to be also a measure of

= oI i

the degree of two-dimensionality.

14




2. Flow Geometry

Figure 6 illustrates the definition of each gecmetri-
cal parameter used in the calculations. For angular measure-
ments a positive angle is defined as an angle from a vertical
reference line in the clockwise direction.

3. Reference Quantities

To remove time dependency of inlet dynamic pressure
caused by atmospheric fluctuations and variations in blower
speed, each pressure measurement was referenced to plenum
conditions, a procedure validated earlier by Duval [Ref. 10].

4. Performance Parameters

Table II shows the formulas which were used for

calculation of the performance parameters.

B. SPECIFIC TEST PROCEDURES

1. Probe Calibration

The calibration constants were obtained using
Zebner's analytical surface approximation method [Ref. 11]
and a computer program developed by Neuhoff [Ref. 12].

2. Test Section Setup and Adjustment

Variations in inlet air angle were obtained by fixing
the blade chord angle and varying wall angle and IGV setting.
A check of the inlet air angle was made with the lower probe

placed at midspan in the center of the blade-to-blade

position.

15
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§3 To aveid potential IGV flutter, following Reference
R
ol
(;‘ [4] the ICV's were moved only when the blower was turned or?c.
'Q& 3. Test Measurements
§§ a. Blade-to-Blade Survey
d \-': .
=\ Blade-to-blade surveys were conducted using the
i: upper and lower plane probes simultaneously. Both probes
o . :
e were located at midspan and were traversed in the blade-to-
LR
- blade direction with the lower probe trailing the upper by
,;Q 1.5 inches. Measurements were recorded over four adjacent
A3
g%@ blade spaces, namely, the blade spaces to the left and to
v/
‘Q

the right of the instrumented blade. Survey points were
spaced 0.25 inches apart over the outermost spaces and 0.1
inch over the two innermost spaces. The close spacing
(0.1 inch) was used in order to define one blade wake as
precisely as possible.

b. Spanwise Survey

Spanwise data were taken at the lower and upper

g&z planes separately. First, the lower probe was placed at
"o o
;;ﬁ least one blade passage away from the upper probe location.

The upper probe was placed one inch from the suction side of
the center blade and a spanwise survey was carried out

using 0.5 inch increments.

A,

LWy
ﬁ',\g
ey After completing the upper probe survey, the
3\ lower probe was placed one inch from the pressure side and
v
55 a similar spanwise traverse was carried out.
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X c. Instrumented Blade Pressure Distribution
Blade pressure distribution data were rocordad

from the instrumented blade after completing blade-to-

AN

[y
LK 2%

blade and spanwise probe surveys.
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IV. TEST CASCADE AND PARAMETERS

A. BLADING

For the tests reported herein, twenty controlled
diffusion (CD) blades were used.

Design data for the test blading, which were constant
for the tests, are presented in Table III. The terminology
and notation used here generally follows Reference [8].

The three blades which were placed in the center of
the test section were instrumented with static pressure
taps in order to obtain and verify the blade pressure
distribution. The static pressure taps were located at
the midspan of each blade. The center blade contained 39
and two adjacent blades each contained six pressure taps.

The center instrumented blade pressure tap locations

are shown in Figure 6.

B. TEST PARAMETERS
1. Inlet Air Angle

The inlet air angle ranged from 24 to 46 degrees.
Definition of reference minimum-loss incidence angle and
selection of the incidence angle range with respect to

the reference incidence angle are discussed extensively in

Reference [8].
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2 Revnolds Number

To examine the possible offect of Revnolds number on
the performance of the test cascade each inlet air anglce was
tested at two different Reynolds numbers.

The Reynolds number and inlet air angle for each

test are listed in Table VI.
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V. RESULTS

Blade-to-blade probe traverse, spanwise probe traverse
and blade surface pressure data were reduced and the results
are presented in the form of figures and tables. The
results are grouped in order to separate the uniformity and
periodicity verification from the results for the blade-

element performance parameters.

A. FLOW QUALITY
Uniformity and periodicity results are presented in

Appendix A and are summarized in Tables V, VI and VII.

B. CASCADE PERFORMANCE
Cascade performance parameters evaluated from measure-
ments are plotted in Figure 7 through Figure 14 and are

listed in.Table VII,.

20
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VI, DISCHSSION

A. FLOW QUALITY
1. Uniformity
The departure from uniformity of the dynamic pressure,
static pressure, total pressure, non-dimensional velocity,
inlet and outlet angle are summarized in Tables V, VI and VII.
The blade performance parameters were obtained from
blade-to-blade traverse data with the survey probes at
the midspan section of the cascade. Tables V, VI and VII
show the maximum and minimum deviations of the calculated
values of specific parameters over the center twenty percent
of the blade span, near midspan, and in the blade-to-blade
direction. In the upper and lower planes, flow angle, non-
dimensional velocity and dynamic pressure were acceptably
uniform in the spanwise and blade-to-blade directions.
In the lower plane due to small absolute values*on
which they were based, static and total pressure deviations
were indicated to be up to 26 percent, however the pressures

themselves were considered to be acceptably uniform.

*Unce;tainty for pressure measurements was +0.01 in. H,O.
Magnitude of the uncertainty corresponded closely to fhe
values of the deviations computed.

21
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2. Periodicity

PP Sk A

To examine further the neriodicity in the bialz-t~-
blade direction, the performance parameters were evaluated

. using data obtained in a single test** from the four dif-

£ o O ST U Say g

ferent blade passages. Results are plotted in Figures 15

through 18 and are listed in Tables IX through XIV. Each

LA

point in the figures represents a calculated performance
parameter for the integration limits indicated by bars in

the blade-to-blade direction. Differences are seen in the

PN

PR

values obtained over different integration limits. Two
factors are considered to contribute to the indicated

differences.

e I

First, in the blade-to-blade direction only the center

instrumented blade wake was well defined as a result of using

TP

small increments (0.1 inches) in displacement in the probe

Cat

survey procedure. Due to the memory limitation of the HP-

3 9845A desktop computer the three other blade wakes were

5

2 defined with only 0.25 inches increments. Thus, these

3 blade wakes are considered to be inadequately defined for

integration purposes. It is noted that the overlapping

parabola technique used for integration can give significant

e B Gl Aea.

errors where rapid changes occur in the slope or curvature

LS. A

**BETA=38.91,Re = 676000

s
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E§ when data are toc widely spaced. This part of the Mi7fcoronc,

( is an error in data evaluation,

?: Second, there are small but measureable differences

;3 in total pressure levels outside the wake regions which

j have their origin in differences in flow profiles generated

{ by different passages through the IGV assembly. This can

fé be seen in Figure ASl, which shows the total pressure

) distributions for the particular test conditions represented

:g in Figures 15 through 18. It is noted however that if the

4 distribution in Figure A1 is overlayed with the distribution

- measured at corresnwonding blade-to-blade locations at
the lower plane (Fig. A96) there is seen to be little dif-
ference except in the wave of the test blades.

: Thus the differences in Figures 15 through 18 are

% ' considered to represent maxima in the possible uncertainties

4 of the quantities plotted. An experiment in which equally
detailed surveys are made across multiple passages 1is

ié required in order to examine the uncertainty in more detail.

Q 3. Pseudo Two Dimensionality

No attempt has been made in the present work to re-

solve differences found earlier between values of the blade

o P S

force evaluated from probe measurements, and those from

y)-t,

surface pressures. Himes [Ref. 4] reported that the value
of Cfm (the blade force coefficient derived from probe

survey data) was highly sensitive to small inaccuracies in

23
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the survey data and toco coarsce a spacing of data points.
The present results show improved consistency in the —mcaszure
ments of Cfm but the disagreement remains.

The values of Cfm and CfB, the blade force coeffi-
cient derived frcm instrumented blade pressure distribution

data are given in Table VI.

B. CD CASCADE PERFORMANCE

The CD blading test results in Figures 7 and 8 show that
there was no measurable effect of the Reynolds number on the
blade loss coefficients in the range of Re. = 474000 to
Re. = 690000. A minimum loss coefficnet of 0.024 was
obtained at an air inlet angle of 34°. Based on twice the
minimum loss coefficient, the rahge of air incidence angle
was from 24.3° to 47.2°.

The slope of the static pressure rise coefficient vs

inlet air angle shown in Figure 9 was found to change signi-

ficantly at air inlet angles close to the minimum loss value.

A consistent but small effect of the Reynolds number was
clearly present. A similar change 1n slope was observed

in the values of the AVDR shown plotted in Figures 12
through 14. It is somewhat curious that the AVDR did not
depend more simply on the static pressure rise than the
behaviors shown in Figure 12. The largest valuc of the AVDR

was measured at inlet air angles 2° less than the angle

for minimum loss.
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NG
Ef: One further cbservation concerning air angles less than
¢
:ﬁ; "reference incidence" should be made. At cach of the three
*iﬁ such angles tested, a nearly pure tone whistle was produced
§;£ when the cascade was first turned on at low speeds. The
?
;Q} tone was quite loud but cculd be made to disappzar by
.:ﬁi increasing the blower speed, and therefore the flow velocity.
o
i The origin of the tone was not found. It is noted however
‘js that no such effect was observed in the tests of the DCA
Y
Eﬁf reference blading, and consequently the tone must be asso-
P, ciated with the flow through the test blading rather than the
i§ IGV assembly.
}23 It is suggested that the IGV assembly did not work well
;QJ for inlet air angles smaller than 28 degrees. In the
'}g] figures showing the total pressure distributions at the lower
LN
?;3 plane*** the IGV wakes for air angles less than 28 degrees
TK are seen to be much greater than for angles which are
f:a: between 28 degrees and 40 degrees.
B
RN C. COMPARISON WITH DCA CASCADE RESULTS
%i- In Figures 7 through 14 Himes results for the reference
égﬁ DCA blading are shown for comparison with the CD blading
EEE data using broken lines; some differences are apparent.
T
A ***Appendix A, Pt Vs Blade-to-Blade Position.
po
,;';4 25
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Himes used the same facility, instrumentation,
acquisition and reduction software. The only notable dif-
ference was that the lower probe was cleaned and recali-
brated for the CD blading tests when suspiciously large
pitch angles were indicated by the probe. It was discovered
(prior to the tests reported here) that the fluid used to
obtain china-clay surface flow visualization [Ref. 6] could,
when sprayed on the model, easily contaminate the probe
pneumatic ports. Considerable care was taken thereafter
to ensure that this did not happen. Contamination may have
been the cause of the indicated pitch angles which were
not found after probe cleaning and recalibration.

The repeatability of the test data was somewhat improved
in the present tests over that achieved by Himes. Constant
attention to detail and careful resolution of the blade
wakes are thought to be important if the loss data are to
be obtained repeatably.

At corresponding inlet air angles, the loss coefficient
for the CD blading was determined to be generally less than
that for the DCA reference blading (Figure 7) and the varia-
tion with inlet air angle was without inflexion points. The
static pressure rise coefficient variation however did
exhibit an inflexion where the DCA cascade results did not
(Figure 10). Static pressure rise was greater at larger

inlet air angles (>36°) and less at smaller inlet air angles

26
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Differences in the AVDR shown in Figures 12 iy

)
~
A
w
(@)}
[
—t

-p R .“.'.

14 would of course effect the cascade pressure risc.

A clear difference was measured in the outlet air angles,

e

)
("‘A %
Jels_e

3° greater than those produced by the reference DCA blading

Cp3

at inlet air angles corresponding to large negative inci-

.
LT

dence. The difference was less than 1° at design inlet

A, N ‘\. «

air angle and at more positive incidence.

~
oA

The differences in the behavior of the two blade sets at
.2 negative incidence are significant. Careful examination of

. surface flow conditions may result in better understanding.
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{ VIT. CONCLUSIONS

v

\1 1. The inlet flow was acceptably uniform at the lower

B

L plane at air inlet angles greater than about 28°.

fi 2. The flow was acceptably uniform over the center 2U percent
N

i% of the blade in the spanwise direction at the upper

- plane.

A

ﬁ 3. The periodicity at the upper plane is thought to be
-"

- acceptable; however, equally detailed surveys are re-

LA
Y

quired over multiple passages in order to quantify non-
periodic effects on the measurements.

4., Loss coefficients were determined to be less than those

A N ’l.'p_‘-.‘ ¥
A & 4

for the reference DCA blading except at the highest inlet
73 air angles. No Reynolds number dependence was detected
Ry over the range of the tests.

5. Outlet air angles ranged from 1/2° to 3° larger than

,3 for the DCA blading at corresponding inlet air angles.

%ﬁ 6. Static pressure rise coefficient was lower than that

é: for the reference DCA blading at inlet air angles less

'ES than 36° and higher at inlet air angles greater than 36°.
_gj A small but measurable effect of Reynolds number was

L detected. Differences in AVDR were present.

g 7. The test cascade produced an audible whistle at lower

o,

speeds and inlet air angles less than reference 'incidence'

conditions.

£ 28
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(, VIII. RECOMMENDATIONS

R

g;ﬁ The following are added to the recommendations given

féﬂ ’ in Reference 4:

XA 1. Consideration should be given to changing the probhe

\E; survey procedure. Since the flow yaw angle variation is
{H; very small at both measurement planes (at least two

lﬂ# chord lengths upstream and 1 1/2 chord lengths downstream

of the blading), a procedure of surveving at a fixed,
average probe yaw angle could possibly be used. Such a
procedure would allow more detailed surveys over multiple
passages with possibly a reduction in survey time.

Proof of the procedure and modifications in software
would be required.

2. More information should be sought through the use of

flow visualization techniques other than china-clay.
This is necessary in order to explain the qualitative

changes evident in the performance measurements and to

- explain the observed audible whistle.
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Cascade Test Section.
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Loss Coefficient vs Blade-to-Blade Position.

Figure 15

Q=N *Tan
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AVDR vs Blade to Blade Pesitior.

Figure 16
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TABLE I. MEASUREMENT UNCERTAINTY

ltem Jescription Method neertainty
X 83lade~to-Blade dimension Position .01l in.
x = 0 in. West end Potentiometer

x = 60 in. East end

z Spanwise dimension Position +.01 in.
z = 0 in. VNorth wall Potentiometer
z = 10 in. South wall on probe mount
Sl Inlet flow yaw angle Angle Potenti- £.2 deg.
ometer on probe
mount (hand
adjustment)
32 OQutlet flow yaw angle Angle Potenti- .5 deg.
ometer on probe
mount (motor
driven adjustment)
P Plecum total pressure Static tap in £.01 in. H,0
plen 2
plenum chamber gauge
V=20
Ps Ctatic pressure at the Calibrated pneu- £.1 in. 4,0
test plane matic probe gauge
Pwt Static pressure at Static tap on £.01 in. H,O
x =0 in., v = -16.25 1in., North wall gauge -
z =0 in.
PATM Atmospneric pressure
P Pressure Scanivalve .01 in. 2.3
Transducer gauge -
46
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Blade type
Number of blades
Spacing (inches)
Solidity

Thickness (% chord)

Stagger angle

Constants
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TABLE VII

BLADE DIRECTICN

uFaEQ‘PL*HE DRT~ FROM SILE BD331°9
LOWER PLANE DATA FROM FILE BD331%
INTEGRRTION FROM: -3.%

To: -S.%

LOSS COEFFICIENT:
INLET RIR ANGLE:

OUTLET RIR ANGLE:
DIFFUSION FRCTOR:

STATIC PR, RISE COEF.
TRNGENTIAL FORCE COEF.XK

AXIAL FORCE COEF.Y
INCIDENCE ANGLE:
DEVIATION ANGLE:
LOSS COEFFICIENT
PARAMETER:

AXIAL VELOCITY-DENSITY
RATIO (AVDR):

CFA, 1st term:
CFR, 2nd term:
CFR, 3rd term:
CFA, 4th term:
CFA, Sth term:

2.829%1311654E-32
38.5097

2.56561

. 394644822353
-317376312872
~1.1996132
-.53%5691612288
1.7?297

11.133861¢

8.46310437910€-93

1.24166309828
1.6475912693
1.70682
39.817
42,3036

-1.91371184118E-82

UPPER PLANE DATA FROM FILE BD3319
LOWER PLANE DATA FROM FILE BD3319
INTEGRATION FROM: -5.5

To: -2.5

LUSS COEFFICIENT:
INLET AIR ANGLE:
QUTLET AIR ANGLE:
DIFFUSION FACTOR:

STATIC PR. RISE COEF.

TANGENTIAL FORCE COEF.x

AXIAL FORCE COEF.Y
INCIDENCE ANGLE:
DEVIATION ANGLE:
LOSS COEFFICIENT
PRRAMETER:

AXIAL VELOCITY-DENSITY

RATIO (AVDR):
CFR, 1st ternm:
CFR, 2nd ternm:
CFA, 3rd term:
CFA, 4ih term:
CFA, Sth term:

2.95907328674€~02

38.573%

3.%58318

. 345149777579

.318197838385
~1.13595S
=14,9566072223

1.4439

12.17318

9.84218158437E~023

1.55183861658
2.45300066083
2.353555
39.8542
60.41

-3.67174211735%

56

LPFER PLANE DATA FRCM il
LOWER PLRNE DATR FRON‘rI
INTEGRATION FROM: -‘;5

TO: .

LOSS COEFFICIENT:

INLET RIR ANGLE:

QUTLET AIR ANGLE:

DIFFUSION FRCTCR:

¢TaATIC PR, RISE LOEF

TANGENTiAL FORCE COEF.X

AX1AL FORCE COEF.Y

INCIDEMCE ANGLE:

DEVIRTION RNGLE:

L0SS COEFFICIENT
PARAMETER:

AXIAL VELOCITY-DJENSITY
RATIO C(AVDR)>:

CFA, tst term:

CFA, 2nd term!

CFA, 3rd term:

CFA, 4th term:

CFR, Sth term:

UPPER PLANE DATA FROM F
LOWER PLANE DATR FROM F
INTEGRATION FRONM: t

Ta: 4.5

LOSS COEFFICIENT:

INLET AIR ANGLE:

QUTLET AIR ANGLE:

DIFFUSION FACTOR:

STATIC PR, RISE COEF.

TANGENTIAL FORCE COEF.X

AXIAL FORCE COEF.Y

INCIDENCE ANGLE:

DEVIATION ANGLE:

LOSS CQEFFICIENT

PRRRMETER:

AXTAL VELOCITY-JENSITY
RARTIO (RVDR):

CFA, 1st term:

CFA, 2nd term:

CFA, 3rd term:

CFA, 4th term:

CFA, Sth term:

DISTRIBUTION OF PERFORMANCE PARAMETERS IN Tiit poawvi-.U-

LE B2
-E BD33:9

3.99277574332E-02
38.35422

3.2%217

. 358025937117
L.3173356282555
-1.1731427
-11.003515209%5
1.5122

11.84217

1.,16661389572E-82

1.37891719%481
2.17%71413273
2.227.5
39.8644
53.3101

-2.4936206577%

ILE BD3313
ILE BD3313

.5

3.31%5253631518-32

39,2907

2.31981

.2985313387%

.314836492943
-1.194264a
~.359356%33286

2.1607

11.499891

?.91677462820E-93

1.8486244959
1.639063004%5¢
1.7@826
39.318
39.6134

-7.230462540932E-93

N




)
AN 'y

SN,

PRy -

R I

e et te Gt

aae e

-
.
e

APPENDIX A

FLOW QUALILTY DOCUMENTATION

1. Uniformity and Periodicity

Periodicity for blade-to-blade surveys and uni-
formity of dynamic pressure (Q/Qref), static pressure
(APS/Qref), total pressure (APt/Qref), non-dimensional
velocity (X/Xref), and Beta for spanwise and blade-to-blade
surveys at the inlet and outlet planes are documented in
Tables A-1 through A-128 and shown in Figures A-1 through

A-169., The notation for these results is as follows:

QU/Qet local value of Q/Q ¢
AP/ Qe (P P 0)/Qes

P /Qreg (PorenPe) et
X/Xref local value of X/Xref

were based on plenum

Reference values, Qref and Xref

stagnation pressure, P and lower wall static pressure,

plen

sz.

2. Blade Surface Pressure Distributions

Surface pressure coefficients are plotted in Figures
141-154 and the data are listed with each probe survey data
set in the tables. The values of Cp were calculated as the
difference between local surface pressure and upstream mass-
averaged static pressure divided by mass averaged upstream
dynamic pressure. The mass-averaged values were obtained by
integrating lower plane probe survey data over one blade space.

57
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Figure A-161 81 = 36.91° Re = 516000
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i Figure A-162 8, = 37.07° Re = 683000
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Figure A-165 81 = 42,90° Re = 686000

42,92° Re = 583000

Figure A-166 81
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Figure A-167

Figure A-168
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| TABLE Al BLADE-TO-BLADE PROBE DATA UPPER PLANE AT MIDEPAN
) 81 = 24.49° Re = 690000
<. Point Loc(in) Beta QsQlref  IPzsQlref P Qlref Kodred
.,' EXREE XA TR AL LA E T X F A F R A gr bbb rrrrrrrdrrerracrsslarrbortoertesr
o 1 ~8.54 -. 81 . 9025 L84z L1272 L9218
- 2 -8.33 -1.12 .3717 .2435¢ L1552 L9AE?
. 3 -3.08 -1.12 L7242 .9573 L2919 L3272
-2 4 ~7.88 -1.486 L5863 .9581 .3282 NES T
- S ~7.57 -1.79 . 7602 . 8586 . 2595 L3485
N € -7.32 -1.78 . 8265 8474 1959 . 8842
) ? ~7.083 -1.79 .8797 . 9480 .1449 L3112
o 8 ~€.82 -1.47 .5032 .94532 L1179 . 9239
9 ~6.31 -1.46 .3227 .0478 .9959 .9243
o 19 ~5.78 -1.47 . 9156 .09459 .1085 .9293
s 11 ~5.54 -1.48 .9137 .8472 .1188 .9277
- 12 ~5.27 -1.48 . 8542 .9539 . 1548 .3971
= 13 ~5.024 -1.17 .7182 L9543 .2939 .8227
- 14 -4.79 -1.17 .E707 .9543 L3417 . 7954
q 15 ~4.54 -1.868 .7S66 . 8534 .2593 . 3445
A 16 -4.30 -2.31 .8424 .8515 .1302 . 8986
W 17 ~4.04 -1.40 . 3004 . 3504 .1225 L3204
- 18 ~3.53 -1.,49 . 9882 .8524 L1997 . 9254
o 19 -3.3@ -1.40 L9121 . 8561 L1064 . 9255
o 20 -3.05 -1.49 L9126 . 9563 .1847 . 3250
By 21 ~2.76 -1.41 .9186 .8519 L1141 . 3240
= 22 -2.54 -1.40 L9162 @455 . 1151 . 3250
> 23 -2.40 -.94 . 8386 .B47E L1262 L9139
A 24 ~2.33 -.94 .3356 .0545 L1383 3116
v3 25 -2.23 -.95 . 8534 .85€3 L1657 .8957
N 26 ~2.13 -.95 .7872 L9866 L2241 . 3660
" 27 -2.03 -.94 L7295 . 9638 . 2205 .5251
{ 23 -1.93 -.94 L6795 L9782 .3283 L2891
N 29 -1.8 -1.28 .E756 . 8596 <3321 . 7980
w0 38 -1.72 -1.61 7113 L0634 2991 L5188
- 3 -1.62 -1.61 L7464 L8851 L2647 .2381
- 32 -1.52 -1.94 . 2007 . 8648 L2122 L8672
> 33 -1.27 -1.93 .8786 .9529 . 1449 . 99835
34 -1.92 -1.56 . 90S€ . 9528 L1185 .9218
¥ 3s -.77 -1.56 .8961 .0571 . 1251 .9161
= 36 -.52 -1.56 . 8884 .8549 .1318 <9136
N 37 -.24 -1.56 . 8889 .9532 .1338 .9135
n 38 ~.01 -1.57 . 8905 . 9555 .1319 . 9138
S 39 .24 -1.56 . 8959 .8541 <1269 .9166
> 40 .51 -1.56 .8889 . 0565 .1339 .9121
- 41 .75 -1.57 .8734 .8588 . 1461 . 9848
“a 42 1.91 -1.19 .7557 .0719 .2575 .8491
- 43 1.27 -1.18 .6877 .0728 . 3244 . 80822
- 44 1.55 -1.79 . 8464 .0642 .1730 .8887
" 45 1.78 -1.79 .9027 .0613 L1191 .9173
P 46 2.94 -1.78 .90877 . 0590 L1127 .9213
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TABLE AZ BLADE-TO-BLADE PROBE DATA LOWER PLANE AT MIDSPAXN
g1 = 24.49° Re = 650000

Point Loc{1n) Beta QQtref Ops/Qlref AR A Qlref oo
FEEXELCER L L L FINTERELARRXERREREF L LRI F ST TR LERX LR L AL vt st rtsrrrsrvr-
1 -7.82 -24,23 . 9924 -.Q344 Jitzd . ¥ETE
2 -6.80 -24.23 .9887 -.3350 L1141 el
3 -8.54 -24.48 1.6918 -.3354 L182¢ LETEE
4 -5.28 -24.,48 1.9244 -.336808 L,B7TTs LRSS
] -5.83 -24.24 1.9223 ~.8330 .agaz . 9842
6 -5.78 -24.,23 1.00881 -.0364 . 8959 L9761
7 -5.53 -24.49 . 98586 -.0366 1191 . 9653
2 -5.28 -24.48 . 9975 -, 08351 . 1887 . 9789
- 3 -4,78 -24.08 . 9908 -.0344 1091 . 9689
10 -4.28 -24.49 1.8117 -.8351 .0912 .3778
11 -4.04 -24.11 1.9164 -.0330 . 9357 .9?293
12 -3.78 -24.10 . 9935 -.0311 .1873 . 9683
13 -3.52 -24.48 . 2879 " -,08328 L1182 . 9653
14 -3.28 -24.,48 . 9982 -.8312 . 1239 .9794
15 -3.082 -24.,49 . 99909 -.3300 .1018 L9707
16 -2.78 -24,23 . 9933 -.93a4 . 1878 .9677
17 -2.52 -24,48 L9783 -.0398 L1238 . 3683
18 ~-2.01 -24.48 . 99838 -.92186 .1910 LA714
19 -1.786 -24.48 . 9963 -.8287 11087 . 3857
20 -1.51 -24,49 . 9934 -.0293 L1231 L9571
21 -1.25 -24.74 . 9998 -.8286 L1814 . 3590
22 -1.89 -24,.49 . 3942 -.8259 . 183: . IETE
23 -.90 -24.48 . 9237 -.B274 L1141 L BE23
24 -.79 -24,23 . 9834 -.B263 L1178 .F€16
25 -7 -24,49 .FE32 -.8277 Rl e . 2554
26 -.61 -24.48 ., 9736 -.02€5 L1268 .257@
27 -.51 -24.4% .9752 -. 8258 L1252 . 9578
28 -.41 ~24.73 L9744 -.81az2 L1281 . 2521
29 -.31 -24.49 .978¢6 -.83u5 L1231 . IEBE
38 -.21 -24,59 = e -. 9272 L1238 . 9537
31 -.19 -24,5% .9239 -.8279 L1 9527
32 -.91 -24.59 . 9349 -, 8271 L1152 524
33 .24 -24.58 .9624 -.8295 L1408 9518
34 - -24.73 . 3696 ~. 0272 1320 9548
35 .74 -24.73 . 9804 -.0264 . 1224 .9591
36 1.00 -24.73 . 9701 -.8287 .1316 . 9557
3?7 1.26 -24.58 . 9683 -.8302 . 1359 . 9545
38 1.58 -24.92 9746 -.82885 . 1291 .957@
3% 1.7S -24.92 . 9859 -.0291 1179 . 9625
49 2.91 -24.73 . 98064 -.8279 . 1246 . 9588
41 2.29 -24.99 . 9889 -.8291 .1158 . 9635
42 2.51 -24.,99 .9982 -.9244 . 1660 -9€68
473 2.76 -24.98 1.0077 -.8284 .9988 L9712
44 3.00 -24.74 . 9921 -.0285 .1166 . 9638
43 3.28 -24,84 . 9899 -.0289 1191 .9617
46 3.51 -24,97 1.9103 -.0293 . 09959 .97306 i
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SPANWISE PROBE DATA UPPER PLANE

Re = 690000

ARz Diref

APt QUiref

K ok 2

I ZX TR LT R EE R EE R R R R LR R E R R E R R E R R R B R o R e R X R R R R R R R X R I

,39592
. 9552
. Q537
. 8559
.0518
. 8489
. 0487
.8484
L0912
. 0438
. 8433
.9412
. 0340

. 1403
. 119<
L1ise
L1151
1289
. 1891
1128
L1133
. 1254
. 1197
.1138
.1183
. 1443

SPANWISE PROBE DATA LOWER PLANE

Re = 690000

APz Qiref

AP Qiref

A LR U ¥

AN (VOIS SN T Tt}
P ST
LRI B

0 O
QXD
NEY

o

Aruref

RREXLREFERRLERLEEF R AR R LR L LI L LT L LSS L LB LRSS FE SRR L FF S L LS F LSS S F RS

TABLE A3
B = 24.49°
Point Locidind Bata Qsdlref
1 7.9 -2.18 .8831
2 T.49 -2.18 . 3255
3 £,99 -1.57 L9299
4 6.50 -1.57 L9345
S 5.99 -1.5S% . 9437
) $.50 -1.55 . 9487
7 5.99 -1.55 . 9434
8 4,49 -1.69 . 93685
C) 4.08 -.94 . 9286
1@ 3.49 -1,38 .9382
11 2.99 -1.30 . 9445
12 2.49 -1.72 . 95595
13 1.99 -2.62 . 93082
TABLE A4
By = 24.49°
Point Locdlind Beta QoRLret
i -2.97 -24.23 1.8a28
2 -2.45 -232.98 1.0678
3 -1.96 -24.23 1.0167
4 -1.44 -24.22 1.00€3
S -.94 -24.22 1.2138
& -.42 -24.23 1.0282
? 11 -24,47 1.0110
8 .64 -24.48 1.8172
3 1.15 -24.48 1.9151
18 1.65 -24.49 1.2640
11 2.20 -24.73 1.0120
12 2.71 -24.74 1.0244
13 3.20 -24.72 1.02906
14

- 3134
-.8239
-.0828384
-.0268
-.0388
-. 0297
-.8295
. 8299
.08318
.8311
-.8319
-.0@335
-.B8302

4

L1273
.1285
13186
. 1353
. 1326
. 1243
. 1334
. 1285
. 1320
.1473
. 1378
1296
. 1281

. 3850
. 3563
9574
. 9558
. 9582
. 9613
. 9572
. 9597
. 9586
.9518
.95e4
<9611
. 7600




TABLE A5

PRESSURE SIDE CENTER BLAIDE

SUCTION S$IDE CENTER EBLADE

INSTRUMENTED BLADE
24.49°

1.
-1.4352
-1.5412
~1.2566
-.7871
-.3979
~.2043

PRESSURE DATA

§a

G T = 0 & Oy AT P
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PR AN S
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e OO

© W00 =y )
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w
A
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w
g

.1285S

1213
1157

. 1091

1872
93gg

. 8999
. 1040
L1862
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TABLE A6 BLADE-TO-BLADE PRCBE DATA UPPER PLANE AT MIDSPAXN
8y = 24.,83° Re = 526000

Foint Lociind Beta G 3diret APz Dlref 2Ft Mred Loy

1 -2.31 -1.74 914g L3800 . 1389 L2
2 ~8.29 ~.95 L8279 S A . 15708 CELTE
3 ~7.95 -2 LT R T 5 T s
4 ~7.71 -. 85 .68394 LRLze L3472
S ~7.46 -1.:27 7781 .28
6 [~
7
8
9

~7.19 -1.82 8582 . 954
~6.96 -1.61 . .
~6.46 -1.81 . 927 8571 ST ]
~5.35 -1.62 .
18 -5.72 -2.03 L9274 .A%ag .1149
11 ~5.47 -1.48 9282 . 0S54 L1172
12 -5.22 -1.47 .8862 8522 . 1543
1 ~-4.98 -1.,04 . 7356 . B85S
14 -4.73 -1.43 .56888 Lgea 3511
13 ~4.493 -1.44 . 7388 885 .2518
16 -4.24 -1.76 .8673 .0813 . 1757
17 ~-4.00 -1.77 .9172 JBez22 1255

w
[«

(V)
[vv}
w
—
@
(9]
>
~n
— e
& N
G) O
G P
O D A0 OD

O3 = 1D ) (0 W W RO DW= WWhE RO Ty

o
w
w
[1g)
o
(%]
=
[
[,
Gl
n
L
Y]

B N (I 5]

O
]
—
-
NN - W, PO NN D QM

LY RV RV R Y w s VLTV IRV £ Y { AV

[k U S PR ST ORI B W I N ) I ¢ 3

i8 -3.50@ -1.21 9295 . 06529 1133

19 -3.28 -1.81 P23 «B536 L1177 .G

20 -3.82 -1.51 .9198 .8642 J1z19 .3

21 -2.756 -1.61 9288 .06186 L1238 .3

22 -2.52 -1.52 . 9077 .8593 . 1333 .9

e -2.27 -1.62 .883S . B85¢ . 1885 .9

24 -2.15 -1.29 .831¢8 .9570 2183 . 3847
2 -2.85 -1.21 .7611 @713 Z3e8 5450
26 -1.97 -1.29 . 7BE3 5 IS 332¢ 2148
27 -1.8% -1.21 L5833 L0734 3542 3E21
28 -1.75 -1.53 L7071 .BE55 3299 3174
29 -1.87 -2.987 ?SE&9 . BEF3 221e L2445
30 -1.56 -2.088 .5154 JBETS 222 .37S5
31 -1.47 -2.06 . 8558 . 9855 ! . 3363
32 -1.37 -2.87 3842 . B833 .9116
33 -1.27 -2.08 L9127 Qg8 .3276
34 -1.82 -1.26 9191 . 8649 3246

35 -, 78 -1.71 .9139 . 8548
36 -.54 -1.71 . 90961 . 8659
37 -.29 -1.71 8991 0647
38 -.85 -1.71 . 8957 . 8647
39 21 -1.70 . 8935 86709
40 .46 -1.70 .8917 . 8664
41 71 -1.71 . 8864 . 8646
42 . 96 -1.27 » 7571 .07S8
43 1.22 -1.28 6956 . 0758
44 1.47 -1.66 . 8434 .3687
43 1.72 ~-1.66 .9070 . 068253
46 1.98 -1.66 .9148 . 0654
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F,H TABLE AT TLAZE-TC-BLADE PRCOBE DATN LOWER PLANE AT MTDEDP Y
R 2, = 24.80° Re = 526000
SRS Fornt Loc:in Eeta Q-Qred PzoQirey SR Qs Corma
e D R R a2 R R kX R R e R L

{ -7.82 -24.77 1.892¢ -,022% Ligv TS

< -3.77 -24.7¢ . 93693 -.0z10 Li22a

3 -5.52 -24.77 L.l - 0395 .11a%

4 -s.a7 -24.78 1.Be84 -. 8230 LBgEs .

3 -5.91 -24.63 1.8318 -.822% L9223 .59

s ~5.77 -24.52 1.0808 -.8215 1182 .97

7 -5.,81 -24.77 . 9955 -.82082 . 1258 .37

8 -5.01 -24.77 1.98093 -.9022% .118¢ 97

9 -4.51 -24.53 . 99869 -.9218 228 .37

19 -4.27 -2%.77 {.81i32 -.313} S FAN .23

11 ~4.03 -24.28 1.08280 -.08189 .89882 .98

12 ~2.77 -24.26 1.8843 -.01388 . 1147 .97

13 ~-3.52 -24,52 L9993 -.0176 L1189 37

14 ~-3.2%6 -24.77 1.0652 -.8142 L1128 .57

15 ~3.82 -24.77 1,0860 -.8123 .1874 97

-~

16 ~2.78 -24.951 . 9881 -.9176
1? ~2.5¢ -24.77 . 323@ -.a12¢9
18 -2.02 -24,77 1.3114 -.9154
13 -1.77 -24.76 .3334 -.a1:3
26 ~-1.51 -z5.82 9952 -.9143
21 -1.27 -24.76 1.8865 -.9151

D
-3

[
D -

(VR YRRN TRV i)
e LA

0
i Bt N PR LT
i BETU ) VOB O I S s CR e L2 S CRUIES SN SN (R Oy AV o ST I ON CE I @ ) BN Y G AN IV E I o 4 I S (W]

W e fe PO W S W

A e e =
RV IRV UV U I

NEN 2 -1.01 -24.78  1.8053 -.0159

Al 23 -.7 -24,77 L9937 -. 9161

e 24 - 57 -24.76 L9722 -.@140 .

T 25 -.57 -24.77 L9779 -.08155 . 9

“l 26 -.48 -25.02 L9T7E -, 8146 .3
27 -.35 -25.03 9819 -.2157 .

H NN S WU g O W G 60y 000D SO D R

2 -.27 -23.01 .9783% -.9217
29 -.15 -25.82 .383% -.8157
30 -.98 -24.78 . 9821 -.3157
31 .83 -24.87 .3 G137
32 .13 -24.77 . 9788 -.9156

33 .22 -24.78 L9648 -.8145 .
34 .49 -24.88 .I758 -.8141

35 .72 -24.78 3721 -.9167

36 .98 -25.82 . 9841 -.9131 1393 9611
37 1.23 -25.82 .974¢ -.9137 1431 . 9573
38 1.48 -25.83 . 9728 -.B166 . 1333 . 9563
39 1.73 -25.14 . 9837 -.9141 1432 . 95081
49 1.98 -25.14 . 9862 -.8158 . 1356 . 9634
41 2.23 -25.15 .9913 -.016¢ . 1309 . 9668
42 2.47 -25.26 . 9868 .9113 . 1354 . 9624
43 2.73 -25.27 . 9993 -.8182 . 1259 . 96986
44 2.97 -24.89 1.0017 -.8162 . 1259 . 9697
45 3.22 -25.27 1.8027 -=.08115 L1211 . 9694
46 3.47 -25.27 1.8237 -.8l74 . 1037 . 9803
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1
.

(R, BN I SO SN AU O SO A I VTR N U B ORI LR Y AL

NG P G) Ty By e (T Q0
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e« & e e & s & 82 e e s s e e = »
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s TARBLE A8 SPANWISE PROBE DATA UPPER FLANE
J 21 o= 24.80° Re = 520000

N Point Loccornd Eeta 0 Qlred <Pz Dired 1P e oz
‘ ERAXTEL L L4 XL T A LI Fr LT Lt brrrrrsodrtlrssras Rt R it IR e i -~
- ! T.38 -1.586 T R 1337 R
' z TL4a -1.8€ R TRL = 1432 S
2 <.99 -1.RE ERRA R i vied
- 4 5,49 -1.8¢ 2283 LA LIS 3102
- 5 5.99 -1.54 2259 aELT 127s 2133
g S, 4% -1.54 3295 .A523 Liind LAIIE
7 5.0 -1.52 s228 . 9578 L1237 3308
& 4.49 -1.54 3258 L9614 B Rl 294
) % 3.99 -1.54 .2A325 LASTL L11Es 3358
- 19 3.49 -1.53 .9272 L3590 L1282 L3R
R i1 2.99 -1.54 .9325 .85%6 .1228 3342
- 2 2.49% -1.54 . 9389 L0529 L1234 3334
. 13 1.93 -2.49% 3991 L9543 L1537 A1:2
RS
“w
Q

- TABLE A9 SPANWISE PROBE DATA LOWER PLANE
By = 24.80° Re = 526000

? Foint Locd{ind Bera Boiires P Qlred APt CGiiref oot
. X 2L ERA R E R R R R R EEEEEE EEE P EEE R TR EEE R R ik R I R
i -2.383 -24,.52 1.9127 -, BeTY BCEE! L3ATIS
“ -2.42 -24.37 L9243 -. 9153 L1873 LATTS
) -1.92 -24,37 L9191 -, 8187 L1125 L3TES

~ o

-.94 -24,37 .0989 -.9158S 1281
-.42 -24,51 .08194 -.81&7 .115%9
.10 -24.60 1.080631 -.82 L1265
.61 -24.62 1.0018 -.0 .12389
29 -24.63 1.8077 -.0 . 1293

)

%)

b}

1
1
-1.42 -24.37 1.8097 -.2134 . 1243
1
1

!
¥ BDAJ

S
WVONRAWUM B G —
-~
NN W~

G0 WX

-
[+
TWWO® R e™

« s s e & e =
LD W WD WD W DD

M [0 PR B0 SN e |

1.

1.61 -24.76 . 9992 - .1410
2.13 -24.78 1.6014 -. . 12835
e.65 -24.,75 1.08838 -.0209 . 1275
3.12 -24.77 1.8123 -.9175 L1157
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F. TABLE Al10 INSTRUMENTED BLADE PRESSURD DATA
- & 21 2 520000

Y

.-~
-
ta
—

XoC YoC Cpl Cpd Mach g ]

LR R K R R R EE R B R R e T I I R T T T ey U AU U,

PRESSIIRE SIDE CENTEFR LLRLIE

PRSI E I LA0Se LG LEEISL ST ST
L8150 o019 -1.13e3 -1.383z B B
.93193 .Becs -1.2851 -1.4518 L2524 L1les
. 8479 L8112 -.9454 -1.1891 << ZES . losSe
. 0358 .8215 ~.39494 -.5437 1347 b9
.1218 . 3383 ~. 1992 -. 3157 . 1842 2823
. 1356 . 0452 ~-.8s52 -, 1452 1Tz .arv!
. 2695 . 8575 LOTS7 LRuly 1814 .avzy
. 3433 . 8653 1281 L5537 L1574 .a7ez
+4192 LA71E L1313 LRAsEY L1923 .37
. 4339 L A736 . 1e0s LAZS7 L 15%e LT
.S56593 SB727 . 11385 L3257 . 153 arti
L5337 8678 <1374 LRBE?T 1562 L=
7146 L1631 L1Z22 L ee3 L1524 Lo
. 72384 SAAZ7 . 1533 L831S 1S4 N ES
.8283% LB411 1293 Slest C1233 LaEEa
. 8583 . B3327 .1lesl claav L1334 LOefd
. 9382 L0230 L9359 A1 Rt L1513 ST 2
. 3481 .B123 JHT72 -.Baas SiBT AT
. 93130 . BaEs -, 1e37 -.2821 L1323 RS IR B
SUCTION SIDE CENTER ELADE
L2150 . 0227 . 3044 L2528 L 14at DS
.8%189 .HB318 <1411 BTy g Qe
L8473 . 13893 L9258 ~. 35368 2 NSIE N
.13353 L2553 ~. 1355 -.3115 3 SBEoZ
1218 3719 ~. 25173 -.35803 . E LBBTT
.13%6 SR9T ~. 53326 -.823 . 4 LReR
L2695 1179 ~. 3342 -1.118% . v .le39
. 3433 1389 - 9521 -1.,1733 . 7 . 1853
<4132 . 1399 ~-.e71@ -1.98218 . & 1839
.49386 . 1432 ~. 7924 - g . loes
. 5669 1412 -. 7052 -.8%21 . k4 . D933

. 6487 . 1339 ~
71465 . 12089 -
. 7884 .18z1 ~. 1367 ~.312%3 .
. 8283 .8¥895 ~.1478¢ ~. 2589 '
. 2683 .0?7S3 .8338 ~.8512 .
. 9882 .8533 .8281 -.056% .
. 9481 .0407 ~. 8874 -. 1883 .
9339 . 0286 -.1239 ~.2289 .

£
[5,]
]
a
L)
(L))
—
[}
~1

.B909
.Be274
8322
. 8385
.9738
.a7r40
[ShEg=Rc)
.9739¢

w
&~
(v
N
}
A
-4
(523
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0

Ny

—
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TABLE A1l BLADE-TO-BLADE PROBE DATA UPPER PLANE AT MIuisii
81 = 28.00° Re = 543000

35S -.46 -.92 .8777 117 L1176
36 -.18 ~-1.26 .8822 .1132 1162
37 .94 -1.25 . 8832 L1152 . 1167 . 8347
38 .28 ~-1.25 . 88@9 . 1135 .1183 . 8844
39 .52 -1.25 .8772 . 1143 .1198 8831
40 .77 ~1.08 . 8743 .1184 .1189 .881¢
41 1.82 -1.086 . 8252 . 1261 . 1631 .8539
42 1.26 -1.43 56798 . 1380 . 3061 L7777
473 1.52 -1.99 . 7852 . 1288 . 193¢ . 8356
44 1.78 -1.73 .8656 12087 . 1239 .3778
45 2.02 ~1.39%9 .8755 . 1223 . 1131 . 8824
45 2.28 -1.38 .8¢11 . 1291 . 1199 . 8847

Point LocCino Eeta BsQ1ref APz Rirsf APe s Qirnef Loy
é****ééﬁ*****r*+§f&*+*§**¥**w+#*§#«+*+i*++**f*w+~***+ov0*? ********
1 -&.23 -1.98Z L8724 LaTT L1123 L IE5C
2 -R.04 -1.01 .8749 . 19S5¢ 11l LESNS
3 -7.83 -1.94 L8171 L1138 L1583 LoD le
4 -7,3% -1.43 6519 L1219 C 3147 LTS
S -7.33 -1.42 L7274 .1188 L2477 ST
) -7.87 -1.42 . 8628 . 1364 . 1235 . 3833
e -6.84 -1.99 . 8787 . 10865 . 10456 L3324
8 -6.593 -1.11 . 8801 . 1835 . 1924 . 8938
9 -5.18@ ~1.45 . 8981 . 1828 0243 3290
19 -5.58 -1.86 . 8949 . 185S . 83585 . 9306
11 -5.36 -1.48 . 8904 . 1825 . 9938 .877S
12 -5.09 -.93 . 8738 .lass . 1134 . 8875
13 -4,87 -.93 . 7996 . 1157 . 13063 . 2497
14 -4.52 -.%4 . 5394 J1zz8 L3401 . 7594
15 -4,38 -1.72 7264 L1197 L2541 L2991
16 -4.14 -1.72 . BE68 .1877 L1257 2324
17 -3.90 -.97 8911 .187¢6 L1832 . 3937
13 -3.6S -.97 . 9069 L 1gg? L3944 L2934
13 -3.17 -.97 . 8958 L1139 L8331 . 2958
29 -2.92 -.98 . 8937 . 1149 L9955 5341
21 -2.866 -1.42 . 3949 .1185 L2929 2358
22 -2.43 -1.11 .8913 .1187 1813 2933
23 -1.94 ~-1.12 3121 L1218 1718 . 2525
24 -1.83 -1.11 L7311 L1252 .2515 C R
25 -1.73 -1.11 LE737 .1329 . 3346 TTET
26 -1.83 ~1.33 L6812 . 1387 L2979 T3as
27 -1,54 -1.85 . 7335 . 1276 L2311 2133
28 -1,44 -2.19 . 82308 . 1256 C1E31 2598
29 -1.24 ~1.78 . 3650 .1187 . 13909 g?es
349 -1.24 ~1.86@ .891%9 L1121 L1843 g315
31 -1.,15 ~1.38 . 8947 i1z L3934 941
32 -1.85 ~-1.37 .8382 L1187 L3931 Z924
33 -.95 -1.72 .9033 L1188 . 1882 8951
24 -. 79 ~1.33 . 2857 L1178 . 1891 . 3269
. 8832

. 88
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TABLE Al2 BLADE-TC-BLADE PROBLE DATA LOWER PLANE AT MITDSPAT
3 23t ’

\';

‘0= 0° Re = 048000
FPoint Locirny Beta Q- Dlret LEz o Bteed LR iee Cred
LA E AR EEE R EE LR REE R EEEE EEREIEEIIE L XS IR i IR R R R e IR SR dh i
) -o.%9n -27.87 L9339 U128 L BS30 e
< -5.7¢ -27.8%2 G524 NS BRtH L0988 R
3 -58.409 -27.569 L9735 RS TR0 1942 BB
4 -5.20 -27.87 L3347 RS RIES SSST 343
S -5.95 -28.09 t.9102 s T ST ) 9574
) -5.71 -27.60 1.8872 . Ba9s .B717 %3555
7 -5.46 -27.69 avr8 .08es L1638 9425
8 -5.22 -27.62 L9892 . 33709 L1338 %3391
9 -4.71 -27.61 L9826 . 9045 LB238 .E7ge
10 -4,21 -27.895 973t . 8952 L1189 2357
11 -3.95 -27.86 1.891¢ .8072 L3799 . 3521
12 -3.73 -27.60 1.9963 . 0385 S I 3524
13 -3.48 -27.61 . 9864 . 2866 LREE2 2446
14 -3.23 -28.22 9872 .00Sa S J] 34359
1S -2.98 -27.86 1.8913 L8196 3327 “S94
16 -2.73 -27.86 .9999 L8993 L3299 2352
7 -2.48 -2v.85 L9743 AN 1153 *535%3
18 -2.23 -27.85 L9771 .3185 1120 3e7
19 -1.73 -27.85 . 92954 L0115 2E23 “4S5
29 -1.48 -27.88 L9841 L3123 1oTE 34
21 -1.22 -28.189 . 9955 .BB94 .35 2 4SS
22 -.93 -27.97 1.88?75 .8121 RSN “Sad
23 -.49 -27.98 .9vel L9134 L1132 N
24 -.39 -28.89 L9702 L0113 L1215 L322S
25 -.28 -292.37 L9751 .914a L1182 342
2 -.13 -28, 36 . 9838 9138 L1013 3434
27 -.33 -28.37 . 3909 L8111 .1oc4 S99
293 . -28.69 .9919 815 L 1aBg 2484
29 .18 -28,22 . 7391 .914S el S32S
30 . 20 -2%.18 . 3337 3129 1106 . 3374
31 .38 -28.1806 L9752 L8112 11T 2 . 7348
3 .43 -23.09 .9732 .B127 1224 L3217
33 .49 -2€.89 .273S . 8138 1248 . 9384
34 .75 -28.35 .93%18 L0116 1974 L3293
35 1.006 -28.36 . 9924 .0138 . 1832 . 9402
36 1.27 -28.37 . 9892 .B116 . 1986 . 9387
37 1.50 -28.37 9713 8120 . 1298 3289
38 1.74 -28.48 .9844 .0127 . 1134 . 93680

39 2.09 -28.,48 1.9821 L0140 . 9450
49 2.24 -28.37 . 9916 L8111 .9400
41 2.49 -28.35 . 9921 8127 . 1859 . 3395
42 2.74 -28,63 . 98838 .8132 . 16877 . 3383
43 2.98 -28.23 . 9890 0126 . 1876 . 9387
44 3.24 -28.37 . 9782 glae 1173 . 9343
- 45 3.48 -28.37 . 9809 .812 .1150 . 3351
46 3.7 -28.37 1.8853 01686 .08374 . 946!
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TABLE Al3 SPAXNWISE PROBE PATA UPFER PLANE
%y = 28.00° Re = 648000

Point Loc(ino Beta QoQirer Pz Giref ZFr cQlres e
REPLBEEL LA R LT ELLE XL L L 4R L XL T+ LI+ T+ rdrrrrrrredFrtrsrermererer -~ rowo
1 V3% ) LE822 LLI2E Lzl LITarn
2 V.49 -1.9% 8524 L1210 L1198

3 6,99 -1.58 58533 1o SRS :

4 €.%58 -1.18 V943 CL2es LORTT 2

S €.089 -1.17 .8979 L1191 LI LISz

6 5.59 -1.16 .3%945 L1197 . 1865 L3992

? 5.80 -1.13 . 39684 1291 L1034 .358¢%

8 4.49 -1.16 . 8876 1164 . 1883 .38878

9 4,00 -1.084@ .8871 L1177 . 18356 . 8383
i8 3.50 -1.01 . 8848 . 1183 .19e3 . 3876
i1 3.88 -1.19 . 8335 1143 L1119 L3373
12 2.49 -2.98 . 3869 . 1138 .1187 .833879
13 2.99 -2.94 . 8687 , 1890 L1338 .8791

TABLE Al4 SPANWISE PROBE DATA LOWER PLANE
g, = 28.00° Re = 648000

Foint LociinJ Beta Bodlref AFssQUlret ARt Glref wovref
N L L LY e Ry Iy
-2.3 -27.68 L3351 L1193 L3132 L 329

-2.39 -27.861 1.080826 L3183 S L3473

-1.91 -27.39 1.8146 . B3E3 .B731 L9543

-1.48 -27.61 1.8152 . 9068 .09734 L9544
. 8753 .9549

-.39 -27.61 1.0183 . 0038 .8c14 .9521

.11 -27.97 1.08065 . 8057 .e%e7 . 3434

.63 -27.85 9977 . 8047 .8987 . 9451

1.11 -27.87 9914 . 80853 . 1084 .9449

10 1.62 -28.08S 9811 .0019 1164 .9332
11 2.15 -28.37 . 9720 9015 .1218 . 9366
12 2.67 -28.37 . 37863 .BB30 . 99066 .9493
13 3.18 -28.37 .3770 .8016 1192 . 9380

1
2
3
4
° S -.92 -27.62 1.8161 .980887
6
7
8
£
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I TABLE A1S INSTRUMENTED BLADE PRESSURE DATA

& 2, = 28.00° Re = 648000

::l' X-C YoC Cpl tpe Mach wige !
=, IR A A R RS SRR R E R AR R E R R R R EE IR R A E R R R R R R R R R R el
2

FRESSIURE SIDE CENTER ELARDE

: .B8a7 354 L3992 1.a23e LGOIl LR
- .9160 .8@19 -1.3237 ~1.6370 . 3326 1471
o .9319 . 8966 - 7417 -.9879 . 2881 1263
- . 8479 L8112 -.3339 -. 4391 . 2433 1105
R .0858 .0215 -.2285 -.37783 .2333 1062
.1218 .8303 -.132 -.2669 L2292 L1619

. 1955 L8452 -.0183 -.1275 LI1E3 L8953

. 2695 .8576 . 1553 . 0634 L1574 . 0879

.3433 . 0663 L1748 . 0853 . 1950 8569

L4192 .8716 . 1665 L9753 L1960 9873

.4930 8736 L1321 L8357 L @591

5669 .a727 L1329 .837¢ . 2068 6891

.6407 8578 . 1837 L0961 . 1340 pe64

.71486 . @691 L1897 . 1939 L1332 L9361

L7954 L0457 L1928 . 1355 1338 . 3259

.8283 L5411 . 2024 L1178 L1317 . B854

.8633 .8327 . 2039 L1193 L1915 . 3S53

.9982 . 0239 .1725 . 8332 . 1353 .9278

.9481 .9123 L1815 L9015 . 2037 . 53987

. 9580 . 0006 -. 1589 -.2378 L2313 . 1932

SUCTION SIDE CEMTER BLADE

.9160 . 8227 1719 9314 .1955 LB571

.8319 L3318 L9182 -, 1535 . 2140 L BIS3

. .9479 . 0389 -. 4751 -. 2915 L2232 9993
.9558 . 8563 -. 2503 -. 43809 L2441 . 1985

.1218 .a710 -.4177 -.5954 .2572 L1143

. 1956 L0979 -.6211 -.8982 . 2509 . 1246

.2695 .1179 -. 3995 -1.14%2 ., 2993 L1327

.3433 . 1307 -.9159 -1.1717 . 3809 L1334

.4192 . 13993 -.2254 -1.8542 .2932 . 1308

.4930 L1432 -.7327 -.9575 . 2853 . 12656

.5669 L1412 -.6025 -.2879 L2749 L1216

. 6497 . 1339 -.4379 -.6157 .2591 L1151

L7146 .1209 -.3010 -.4613" . 2461 . 1894

. 7884 1821 -.159¢ -.2987 . 2328 . 1032
. 8283 « 8895 -.1185 -.2514 2278 1813
. 8633 . 8758 . 8409 -.8682 2186 .B938
9882 . 0593 . 8364 -.08734 L2111 . 8940
. 9481 8407 -.B8571¢ -. 18499 2213 . 8985
. 9330 .0206 -.108280 -.2325 . 2268 . loges
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TABLE Al6

- .
- e '- -
W -.JL-'.A." ".A.e AP AP

BLADE~TO-BLADE PROBE DATA
= 28.12°

21
Lof(|n> Be'a R-Qlref
-3.,2R -1.37 .893o
-8.0% -1.38 L8934
T.83 -1.3¢ L5414
-7.959%9 -1.37 .E304
-7.39 -1.79 . 7689
~7.89 -1.77 .889¢
~-6.,84 -1.77 .9013
~-6,959 -1.78 9822
~6.10 -1.43 L3118
~5,59 ~-1.42 9te7
~5.37 -1.87 . 9048
~5.09 -1.87 . 8548
~4,87 -1.99 . 8265
~4,83 -1.58 . 5535
~4,39 -1.59 ra-Yad
~34,14 -1.80 8974
-3,99 20 3032
~3.85 -1.78 V3137
-3.17 -1.89 Vo924
-2,33 -1.80 L9131
~-2.68 -1.78 . 9882
-2,43 -1.80 . 56832
-2.17 .20 L8984
-1.94 -1.32 .8259
-1.33 -1.31 7455
-1.73 -1.959 .EB837
-1.83 -1.98 LE319
-1.5S3 -1.83 .TE64¢
-1.44 -2.27 . 2494
~-1.34 -2.2 . 3893
-1.2 -2.25% 3074
-1.15 ~2.23 L2t
-1.4% ~-1,99 9967
~.94 ~1.98 . 9998
-. 78 ~2.82 . 9080
-.46 -1.863 .8925
-, 290 -1.64 . 8896
.83 -1,64 ,8923
27 -1,64 .8931
.52 -1,64 . 8915
e -1.66 . 3007
1.92 -1.65%5 ., 8498
1.27 -1.69% .6910
1.52 -1.98 .8857
1.79 -1.97 .394@2
2.02 -1.97 . 8988

et e A 5.”_'_4 -

oA
Le

JFs‘DlPDf

.119?
1134
B Ys)
L1199
L1188

1154
1168
11506

L1193
1194
L1173
L1151
L1172
123

L1182
L1121
L1182
L1220

1293

L1231
L1181

123

.1238
. 1204
.1198
L1282

L1LR2
1253

.1-48
1181
Jiase
L1213
L1221
lz2ez
. 1288
1242
. 1255
12325
. 1220
.lz222
1226
L1239
. 1253
. 1253
1238
. 1258

.10*6
L3338
.B250
. 1958

UPPER PLANE AT MIDPSP:rl
495000
o lred

115
143

1735

L3333
L2518
. 1250

1124
1122

12954

léu4d
1877

. 1228
. 1330

e A

PRRRw Py

.d4 25

z98

1998

L1139
L1213

1345

. 2598
L3317
3193
2592
. 1281
. 1333
1124

1933
193806

. 123%

1242

. 1295
1263

239

.1187
1244

112
1647
3213

.2128
12734
1176
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TABLE Al7 BLADE-TO-BLADE PROBE DATA LOWER PLANE AT MIDSPAL
~ 8y = 28.12° Re = 485000

s
*

\'4.
L

\f Point Locd{in)d Beta O ret LRzt ref LRt sltredt : e
té R N N R R R R R b Rk R R
Mo 1 -€,9¢% -27.35 L5945 L0343 L9933 tia
" 2 -5.72 -27.94 9501 LBI54 L1899 319
" 3 -5, 45 -27.268 L37SE L0324 L1258 R
o 4 -5.21 -28.12 L9967 L9356 L0923 e
o 5 -5.9¢8 -28.11 1.9188 .8332 L8735 L3593
- 6 -5,72 -27.78  1.008%5 L8313 L0276 L9534

7 -5.46 -27.70 .9801 .8300 L1187 . 5435

8 -5.17 -27.8S . 9833 L8291 L1168 RERSE

- 9 -4,72 -27.88 .9947 L0296 L1312 L2365
o 10 -4.22 -27.86 TET LB258 L1 LEa2e
- 11 -3.98 -28.11 1.0104 .0338 L9842 . 95483
. 12 -3.72 -27.60 1.0163 .B317 L9839 L9561
AR 13 -2,43 -27.61 L9947 .9314 .1dds L9468
14 -3.23 -23.11 L9922 .62:8 L1183 L3423

\ 15 -2.93 -z2.11 1.96891 L3345 G531 3549
- 16 -2.74 -27.87 L9991 .9324 L1827 La472
- 1?7 -2.49% -27.87 L9735 L0278 L1299 L3364
oo 18 -2.23 -28.22 L9553 L8310 L1174 L RdaE
N 19 -1.72 -28.11  1.@198 @12 L1014 .a572
e 20 -1.48 -28.11 L3950 L8324 L1134 . 3402
21 -1.23 -2°.35 1.@4104 NFEL L3398 2522

D 22 -.98 -27.97 1.,8131 L8377 La397 2595
o 23 -.73 -28.11 . 9853 L8492 L1148 2381
b ! 24 -.49 -23.19 9835 L9331 L1213 1334
- 2s -.39 -22.08 L9790 LBzl L1273 33385
o 26 -. 30 -28.20 . 9878 .8293 L1234 2333
, 27 -.29 -23.34 L5249 9289 L1157 2441
: 28 -.99 -28.31 1.0004 L8352 L1935 2457
o~ 23 -.09 -23.28 . 9990 L0323 L1114 L3437
L, 30 .99 -25.19 LITE1 R L1271 L9354
o 31 .19 -23.10 . 99873 L6357 L1156 2393
P 32 .39 -25.08 . 9854 L9399 L1298 L9339
A 33 L4 -28.09 .9284 L0324 L1169 L3415
34 .59 -28.33 . 9889 .823S L1210 . 3407

. 35 .74 -28.37 . 9882 L0375 L1242 L3257
F. 36 1.98 -28.89 1.0073 .0257 . 1927 L9504
e 37 1.25% -28.10 .987 .8311 L1213 9395
D 38 1.58 -28.35 L9772 . 8302 L1312 .9351
b 39 1.74 -28.34 L9779 .8335 L1273 . 9354
- 40 2.09 -28.34 L9952 .0321 . 1995 L9443
iy 41 2.25 -28.36 .9903 L8311 L1135 L9428
o 42 2.50 -28.87 . 3881 . 8321 L1166 .9410
- 43 2.75 -28.35 1.@002 L0343 L0996 L9477
e 44 2.98 -28.37 .9943 .0387 L1166 L3419
o 45 3.23 -28.35 .9874 L0314 L1174 . 5499

46 3.48 -28.60 . 9970 .B2€0 L1171 . 9438
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TABLE Al8 SPANWISE PROBE DATA UPPER PLANE
81 = 28,12° Re = 495000

Point . Loc<1mnd Ezta F-Qleef SFs-@lref LFr Ctesd

izt

R R R I PR R R T R R R R R L R E R EEEREE LRI S dhdih ot it - -
1 8.82 -2.82 L8947 L1273 .1e3s LoILE
2 v.52 T I .8 L1259 . 1135 LIETE
2 7.3 -1.93 L2112 L LIS Llae’ L a0
4 .52 -2.90 L2183 1251 L1043 =T e
S 6.02 -1.97 91093 . 1238 . 10838 . 5087
5 5.52 -1.99 .9181 . 1298 . 1851 . 30409
v 5.82 -1.68 . 9982 . 1238 L1127 . 8389
8 4,51 -1.68 . 9824 . 1257 . 1208 .8947
9 4.01 -1.70 . 91087 . 12862 L1114 . 8987
18 .91 1,23 LERE2 i3 L1173 . 8969
11 3.91 -1.8% .9185 . 1265 . 1887 .8398

—
[\
3N
(]
[+

-1.95 .91d8¢ 1244 L1119 .8991
13 2.08 -2.43 . 293¢ . 11389 . 1328 .8917

TABLE A19 SPANWISE PROBE DATA LOWER PLANE
8, = 28.12° Re = 495000

Point Leocdiind Reta R RLlret APs ilref APt - QLref Aenre
P Y I T T P YRR R PR S S P R A A At Al Al
-2.33 -27.71 1.00882 . 832 L1843 LY
-2.33 -27.72 1.8839 .,8274 . 18995 IIE7
-1.88 -27.71 1.8328 LRZ27 L3342 . 9585
-1.38 -27.790 1.8379 .82069 . 38895 . 9630

-.99 -27.72 1.8325 .B18F .8331 . 9683
-.38 -27.87 1.8278 . 8225 . 0889 ."3585

.12 -27.96 1.0086 . 3135 . 1987 . 9586

63 -27.95 1.0129 L8179 .1098 .9511
1.14 -28.11 1.80653 0173 .1137 .9493
1.64 -28.19 1.60688 .8140 1153 .9582
2.18 -28.11 . 9997 .8316 . 1856 . 9463
2.79 -22.38 1.0018 .8185 . 12009 .9461
3.18 ~-28.43 .998¢ @191 . 1215 . 9450
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TABLE AZ20 INSTRUMENTED BLADE PRESSURE DATA

81 = 28.12° Re = 495000

- % C oG Cp! T T Cpz Mach e

PP T E L R L X R X PP PR PR EEE LR EE R EREEEEREEREE R R EFX R EEEEEEEE It I I + -

1’ PRE33URE SIDE CEHTER ELALE

o .

o, . Qg7 . 2853 LHE1E 1.625% LO1dT RIS E

~ .0160 .0019 -1.3082 -1.5253 L2490 L1107
.8319 .09685 -1.9986 -1.253% L2323 .1032
.8479 .8112 ~-.3388 -, 4893 .188% .0341
., 0858 .8215 ~.255¢ ~.395% L1326 .0315
.1218 .0303 ~.1758 ~.3046 L1768 .8783
L1955 . 0452 -, 0294 ~.137 L1652 .B737
. 2695 .0575 . 1484 . 8649 .1582 .3570
. 3433 . 0563 . 1536 .9789 L1497 . 0663
L4192 .071s6 . 1445 .0604 .1595 .PET2
.4939 .8735 . 1289 L8338 L1528 LG58
. 5669 .e727 .1209 .8335 L1526 .Be31
.6487 .PE?S .1€01 .87233 L1491 .Q8ES
. 7146 . 0501 L1687 . 0858 .1435 L8663
. 7384 ., 3487 L1654 ,9243 L1487 LA563
.8283 LB411 L1793 L1887 L147 . BESS
. 8683 .8327 .1798 .1987 - L1474 .BESS
. 9682 .9230 . 1458 L8619 L1584 L8571
. 9481 L2123 .8739 -.0200 .15867 .BEQY
. 9880 .0006 -.1745 -.30831 L1787 .878s

SUCTIDON SIDE CENTER BLADE

.0160 .0227 L1282 B39E .1521 .BETT
.8319 .6310 -.98373 -, 1487 1659 L8740
. 8479 .0389 -.1144 -, 2346 L1721 LGTE?
.0553 . 8563 -.3249 -.4744 L1378 L8837
.1218 .6710 -.4752 ~. 6458 L1934 L9524
. 19565 .0970 -, 7249 -.9303 L2149 . @356
. 2595 L1170 -.9459 -1.1821 .2235 L1917
.3433 . 1309 -.9642 -1.2030 L2296 1921
L4192 . 1399 -.8661 -1.08912 2237 9395
, 4938 .1432 -.7851 -.9988 .21388 L0573
.5669 L1412 -.6949 -.8960 L2129 .9948
. 6407 .1339 -.4569 -.5249 L1971 .8878
L7148 . 1209 -.3366 -.4878 .1887 .9841
. 7884 .10821 -.1915 -.3225 .1780 .0794
.8283 . 8895 -.1536 -.2793 L1751 .8781
.8683 .8755 .0150 -.8871 L1816 .372
.9082 .8593 -.0098 -.1154 1837 .0730
. 3481 .0407 -.9896 -.2862 L1791 L9759
. 9889 .9206 -.1262 -.2480 L1730 .e771
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TABLE

Point
IR TR X R

VO NTFND DODN —

LAY SO st =i i ey i e e adhait Aot diait Shatt i S S de ol S 2043

B NN LYY TN W LW LY oW LYY NN Y WY

A21 BLADE-TO-BLADE PROBE DATA UPPER PLANE AT MIDSPAN

Locuin: Eezta B-0lreyt
-8,38 ~-1.57 8414
-g.1¢ ~1.59 33785
-7.83 ~1.8%3 V1343
-7.87 -1.5%57 . 5395
-V.42 -1.91 . 7985
-7.14 -1.98 .8418
-6.99 ~-1.61 . 8365
-5,65 ~-1.69 .8382
-6.18 ~-1.61 . 8365
-$.79 -1.893 8254
-5.43 ~-1.57 .8178
-5.17 -1.84 .8887
-4,95 -1.77 . 7TB0Y
-4.708 -1.76 62793
~-4.,47 -1.85 . 7901
-4.23 -1.82 . 3357
-3.%88 -1.83 . 83258
-3.7 -1.%8@ L3328
-3.59 -1.82 .5282
-3.26 -1.82 .32¢€6
-2.73 -1.44 .82109
-2.51 -1.495 . 8264
-2.26 -1.45 2188
-2.02 -1.44 L7228
-1.91 -1.43 .E362
-1.81 -1.45 . 6435
-1.71 -1.42 .715S
-1.581 -1.706 .7783
-1.52 -2.98 . 20388
-1.42 -2.8% €232
-1,32 -1.88 L3341
-1.23 -1.30 3304
-1.,12 -1.388 82¢8

-1.03
-.93
-.83
-.73
-.54
-.54
-.38
~-.01

.19
345
.79
.94
1.21

-1.47
-1.76
-1.76
-1.75
-1.7S
-1.73
-1.75
-1.?73
-1.456
-1.72
-1.40
-1.41
-1.43

g1 = 31,95°

Re

APz Qirey

. 17ed
vo3
1027
. 1392
. 1793
1731
. 177
L1789
L1741
. 1832
17932

. 1737

T -

. 15826
. 130
1738
. 18682
. 1685
1718
T3S
1772

1791

-
—
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WO WWELQELOQMEALEGR
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. 18008
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630000
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TABLE A22 BLADE-TO-BLADE PRCBE DATA LOW
g1 = 32,95° Re =

Point Lociin Bera Dodtr ey SRz tred =R SRR -2 R
LR R X EE R X E R EE X R BT R I R e 240 R i i ettt AR R e it I e
{ -5.39 -32.5% 1.805e S B R = L A354 TR
2 -5.793 -3Z.6¢ . 933% s PR SORZE LomE
3 -5, 50 -z, PRSI R LoLar ARSI Sals
94 -5.24 -22.8% 1.8272 [0 T LeT *LI3
S -5.99 -32.63 1.9233 L0118 .B7423 2210
& -S.74 -32.61 1.60493 .B031 L3329 L3158
4 -5.49 -32.€% 9504 .Q391 . 10485 . 3083
8 -5.24 -32.88 . 9875 .81324 1917 . 3980
9 -4,75 -32.49 L9772 . 94881 . 1939 . 3064
1o -4.25 -32.8¢ L.0942 L8138 L7938 L317S
11 -5.01 -32.€3 1.0115 . 98389 LRT47 .9218
12 -3.7S -32.64 . 9893 0114 L3533 L3118
13 -3.%59 -32.91 L9922 .BB5% L3949 9129
14 -3.27 ~-32.99 1.98814 L2127 L3345 . 3183
15 -3.091 -32.64 L9934 L8112 L35S L3153 ‘
ig -2.77 -22.62 LO7P7S L3075 1104 . 9865
17 -2.%52 -33.18 . 984S L0031 .1813 . 72898
13 -2.2% -32.88 {.9943 L3874 Lav9l . 3203
19 -2.91 -32.88 . S98T L9999 LIETE L2le2
29 -1.78 -22.98 L3733 128 L 1a3a . 2374
21 -1.27 -32.98 . 3998 L1189 LREZ3 L3V
22 -1.822 -32.88 . 9879 . BYRs LGE2AT S128
Py -.78 -32.8% .9731 L QB44 L1977 FRS9
24 -. 5z -33.13 L9915 61a3 L33 2129
25 -.42 -33.38 .9915 .2114 L9337 LR1z2z
2B -.33 -33.14 L9932 SRR L2257 LB1ET
27 -.23 ~-33.14 - ED L9123 L3350 CI1LE
a3 -.14 -3%Z.12 .3357 LB127 .Bsz3 L2139
29 -.23 -32.99 L8822 . 3A273 L1327 LFE34
20 L A7 -32.11 L HZEE LARTS LRET9 LH120
21 17 -33.12 .'93509 'B132 . 1948 L9823
3 i -33.2% . 3358 9122 .3998 L3292
33 .37 -33.39 . 9893 L3117 .93¢9 NEREY
34 .47 -33.34 1.0853 L3120 L3327 V9178
35 .58 -33.14 i.911@ . 08394 L8773 92063
3¢é .66 -33.23 1.0090 .90128 .B782 .918S
37 77 -33.12 1.6873 .0145 .8887 9163
38 . 86 -33.13 1.8019 8144 .9327¢ L9113

W
gy
0
-~

-33.13 1.0904 .0178 . 8862 . 9131
-33.38 9779 .8118 L1121 . 3649
-33.38 .9915 .0155 .93548 9108
-33.24 1.8072 .8117 9838 .91€7
-33.40 . 9984 8157 . B227? .3183
-33.39 .9940 .8148 .8%59 . 9098
-33.51 1.6867 .8189 .R833 . 9128
-33.38 1.8134 .81c6 . 93809 91861

H b bbb o
AP WN—-O
P NR) e s o e
S NONBEN
A= - ON

£
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n
~
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TABLE A23  SPANWISE PROBLE DATA UPPER PLANE
21 = 32.¢5° Re = 630000

Poirt Locvaimd Beta FoQLirey Fzolirel LFL o Qirey e
R R R R R Ry Ry R PR P R R R RN R Rl LR E LS E R EEEE LS il dhd il b
i TL.9v -2.94 8333% L 18ES Lilz2e LRI ED

2 T.AT -2. 33 400 SLHLS P s L ELEE

2 o, 33 -2.35 3a37 L1333 ARSI e

4 6,43 -1.79 .3523 L 18el AN B E] RER-1)

S 5.99 -1.89 . 8557 . 1334 L9934 L33LS

6 S.48 -{.68 .8535 . 1841 . 1899 . 33085

N 7 4,99 -1.63 L8628 . 1824 L R238 . 2247
g 4,49 -1.21 . 85586 L1852 LARTE L3383

9 3.92 -1.21 . 8588 L1854 LB9ST . 3321
10 3.49 ~-1.52 .BES! . 1813 LBI7T8 . 8339
11 2.99 -2.42 .B760 L1757 .3336 .3387
12 2.49 ~1.895 .85652 1793 L1823 L8331
13 1.99 -2.35 7292 1897 . 2398 L7599

TABLE A24 SPANWISE PROBE DATA LOWER,PLANE
3, = 32,95° Re = 630000

Foint Loecdin) Beta @oQlref ARz Qlret ISR ARS NS et 2 et
L R e  E r L T T T T T R ey

-2.8 -32.39 1.8837 JBzes L lad2 e
-2.42 -32.49 1.825¢ .89 .B960
-1.92 -32.38 1.826¢ L9178 L9375
-1.42 -32.49 1.82%6 .8154 . 0967
-.94 -32.61 1.824°7 8151 . 1830
-.42 -32.€3 1.6228 .813¢ .1@77
.88 -32.74 1.8228 .8137 . 1098 . 9865
61 -32.9¢ 1.08291 L3137 L1131 . 9858
{.18 -32.98 1.82¢65 . 8098 L1112 . 9876
1.€0 -33.14 1.08328@ 8100 . 1865 .9B39%

[

Q@WONOTAEL WM —
ORI RV RV BV ]
DO Q - -
NG o QW
- &y

'3:"1- 1t 2.13 -33.13 1.0325 L0191 . 16709 .90897%

Yy 12 2.64 -33.19 1.06294 L2999 L1121 . 38773

;,;.- 13 3.15 -33.14 1.0260 ., 8854 L1154 . 5051
y

37

o @

by
~«
oA
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v % .. kit A LM 2 S s mA I Padiatt e, A . e R S S a1 e ry = "T"Y“I’"'v."‘v"1
-7, L O T . . R . - . X - . . PR I ST B T A St B - - S A Bl

u‘ TABLE A25 INSTRUMENTED BLADL PRESSYURE [ATA

o 1 = 32.95° Re = 030000
RS

-.“- 1 o« - A - - .
A XsC ¢ Cpt Lol Mach e

N . b T e S i NP VU S DU iU g Ui S U o .-
" FREZZUKE SI1Lz CENTE® ELADE

g

e .3067 L3RS L3852 1.0113 LEISD Al
.. 0160 .081% -.5375 -1.9513 23 Lziz
- <8313 . 80858 -.1793 -. 4228 3 1067
g . 0479 .8112 -. 1801 -.3992 4 L3399

! . 8858 .B215 - 1241 -.3543
.1218 .0383
. 1956 .QA452 L8663 -.1203
. 2695 .9576 .19109 .0334
. 3433 .0663 . 2338 . 949
L4192 .B716
. 4930 .3726 L1454 -,
. 5669 .a727 L1470 -.
.5407 .0578 .1918 .

|
@
N
H
(4]
!
N
0
(%
~J
00 OO

—
m
w
o
(]
I
Lve)

[ LV VY

O Q00000000
G QO 03 00 0 Q0 03 Q6 OO (0 W
G = RPN W PR W e D
P2 A SO0 S 0D TO LN T O 00 RO — o

 ds e W RIF) I
PO v e a s e e e e e s e O g PO [ PO D

P o0 OO Q) G O 0 GO oD 07 O 0D = Py )
ST S S I €O T AL B S ¢ S W O N IR W I AU 8 | B UR SR A S LR

LU B OIS ) Y I SRS IS U BN B SV I ¢

. 7384 1821 L1641 -.4041
S .8283 . 0895
.8683 .8755 L8391 -.1528
.9882 .0593 .08223 -.1745
.3481 .0407 -.8537 -.2631
.9830 .P208 -.9881 -.2195

1
-
—
~
~
1
w
5
[0
w0

.‘

2
. 0235
gzoz
8293
- 9344
o L T14€ . 8501 L1986 L @303
- . 7884 . 8437 . 2822 LO47Z a
= .8282 L8411 L2150 L8539 .9
N .3683 .8327 L2182 L9569 .83
- . 9982 .0238 . 1822 L9228 G
- L9481 .9123 L1063 -.9718 92
o . 9580 . 3925 -, 1441 -.3795 . @ss
" SUCTION SIDE CENTER ELADE
X .0160 .9227 -.2377 -, 4847 L2320 L1832
L8319 L8219 -, 3378 -.£173 L2414 L1973
W L9479 L8339 -, 3815 -, 6475 L2438 L1883
25 . 9858 L9563 -.5216 -. 5445 LI57 L1148
- L1218 .8718 -.5249 -.9707 L2567 L1185
= . 1956 .A978 -.8263 -1.21%9 L2834 L1152
o .25935 L1178 -.98935 -1.4210 CEFE3 L1314
: . 3433 . 1309 -.9607 -1.385S L2941 L1204
o L4192 L1399 -.8415 -1.2337 . 2847 L1263
w2 . 4330 L1432 -.7223 -1.02%19 .2750 L1221
- . 5669 L1412 -.5776 -.,9135 L2628 L1167
o .6497 . 1339 -.4258 -.7263 . 2494 L1189
“d . 7146 . 1209 -.2938 -.5637 L2373 1855
.2248
2282
. 2038
2957
L2137
Z1v2

PR

'
4

o L ) i
NY O
e 'y Y ’

AR <
AR

Tar
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A A AL A Sl it el e e AR e NACIECR A A B0 A O A S SE N 4 A A b s A D i M A e g
h} TABLE A26 BLADE-TO-BLADE PROBLE UATA UPPER PLANE AT MILoo .
L~ Ty = 32.87° Re = 473000
F o
I'.~
.«
- Point Lociiny RBeta Q3 ires ProUtret ZFUoQirer S red
it R R R R R R b R R T Lk L L s G
S 1 -&.33 -1,43 L3247 L1757 R N
o 2 -8.11 -1.47% L3267 . 1789 L1ats Tana
15 3 -7, 34 -1, 48 L7334 L1743 L2oaT Sy
4; 4 -7.53 -1.47 L5402 L1753 Lo9LE 431
i 5 -7.37 -1.85 LTRSS L1743 L1433 L3IAE
- 6 -7.12 -1.854 .3352 L1TIY L9958 3450
e 7 -6.,87 -1.65 . 8357 1743 .A585 L2449
8 -6.82 -1.686 .83€9 . 1758 LA%13 .3474
=) -5.13 -1.64 L8396 L17e2 .a9az . 2acE
19 -5,.564 -1.866 . 8295 L1782 Ea7d L5420
o 11 -5.39 -1.€5 .8213 .17€S .19g3 .5339
s 12 -5.14 -1.686 L8159 LITES 1135 L2357
N 13 -4,30 -1.89 .T274 L1588 L28Es .T393
. 14 -4,54 -1.£9 L5314 L1691 L3957 LT362
15 -34,42 -2.18 L7984 .1655% L1434 .3z221
16 -4,18 -2.20 .3409 17Ol L8933 L5432
- ? -3.33 -1.51 . 5401 ATz LTS . 3508
- 12 -3.69 -1.51 8491 L 1T R ERES
" 19 -3.45 -1.51 L2398 L1752 LBE7 S . 5455
- 29 -2.95 -1.509 L3357 L1733 . 1098 L3444
R 21 -2.71 -1.51 . 3359 L1755 L1822 L3435
22 -2.45 -1.5% L3351 L17a7 .1asz L3438
23 -2.21 -1.51 L3339 L1TTY L1as7 L3395
24 -1.9% -1.18@ L7527 17 L1526 LTEE
25 -1.585 -1.11 L8516 L 1TSS L2571 LTSES
25 -1.75 -1.18 LEETL LT L2855 eI
27 -1.58 -1.65 L7299 L1739 L2222 L7524
zg -1.57 -2.20 . 3949 LTS L1479 LEIL3
29 -1.47 -2, 19 L5288 L1TEg L1158 LEISE
39 -1.37 -1.05 . 3587 LTI L1835 L3435
3 -1.27 -2.29 . 5545 L1T9S L2355 L3404
32 -1.17 -1.€% L5473 L1738 141 L3423
33 -1.87 -1.71 L8471 L1837 L1838 L3411
24 -.98 -1.70 L8498 L1827 . 1855 L5499
35 -.338 -1.79 . 5483 . 1549 L1872 L8391
36 -.78 -1.71 .8488 . 1845 . 1355 .9401
37 -.63 -1.98 .8491 . 1884 L1941 L8392
35 -.59 -1.39 .8519 L1847 L1047 L5407

39 -.49 -1.89 .8521 . 18386 . 1074 . 8402
40 -.25 -1.32 . 8559 . . 1833 . 3467
41 0.089 -1.90 .8528 . 1835 8491
42 . 24 -1.9%98 . 8572 . . B399 . 8427
43 .49 -1.98@ . 8608 L9377 . 3437
44 .74 ~-1.980 . 8467 .1178 8351
45 .99 -1.90 . 7673 . 1373 . 7954
N 46 1.453 -1.89 . 8252 . 1348 . 1423 L8240

.
— e
W O
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s
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w
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35 .58 -33,12 1.8260
36 .67 -33.11 1.9291 83823

? .77 -33.11 1.8226 L9279 5299 .
38 .91 -32.85 1,8249 .0228 .8915 .
39 .98 -32.86 1.0135 .9251 1927 .91
40 1.22 -33.25 1.00847 L9223 1139 L9118 ,
41 1.47 -33,22 1.9138 .9254 1920 L9169 |
42 1.72 -33.22 1.0275 .9215 3918 .9238 !
43 1.97 -33,23 1.0166 L0239 1824 L3179 \
a4 2.22 -33,23 1.0184 L6231 L1063 .9168

45 2.47 -33.22 1.8300 L9282 .09a? L9222
46 2.97 -33,22 1.0097 L9221 L1175 .9124

[\
[11]
n
H
[VARRV RV I U RN L AN URRS

P PO PO

ARANKAS RIS ATt AW bt e i e des s e
FJ ! TABLE A27 BLADE-TO-BLADE PROBE DATA LOWER PLAND AT MII
. 7 = 32.87° Re = J473cvud

Paint Lociurmy Bera QoA red _EzoTired Cr Dl X
ALV EPTLELFE X LIALFLF LA LT LRSS X+t T rrrarrbetrrdrsrrrrrtrrer Ty e~
1 -¢., 97 -232.28 L3794 L329n LS R,
o -5, 73 -32., 238 L xR S2EE PRSEE RN
3 -5,48 ~3Z.3n% LERG 3 S Py aEsl =i
4 -5,24 -32.82 L9955 JIFl A P
5 -5.437 -2z.37 1.98047 .02S%9 LO72e EPR-1=
é -5.74¢ ~-32.4°% . 9884 LB238 512 L3173
7 -5.48 -32.473 L9972 8225 L1z .a1z2
3 -5.2% -32.63 , 87782 LR253 L39RE .41e8
9 -4.74 -32.38 .9659 L9233 L1148 CEted
180 -4.,24 -32.64 9933 .B263 . 3838 L5233
11 -4,009 -32.€62 1.8017 .8235 LAT?3 .39275
12 -3.75 -32.¢61 . 9387 . 8281 L3927 L9138
13 -3.51 -32.63 . 3835 L0214 L0583 %195
14 -3.25 -32.87 . 9934 L0213 SORT4 L2254
13 -3.400 -32.81 . 9965 .B1e3 SAR32 238
16 -2.77 -32.63 L9724 L8173 L1123 =141
17 -2.589 -32.98 . 9594 L8184 . 1935 2131
13 -2.26 -32.62 LB9T S SRIE FzS2
19 -2.99 -32.88 . 9959 R EER N>
29 -1.91 -32.86 L9919 L2939 SE2OY
21 -1.286 -32.87 1.8878 SB33T3 2252
22 -1.69 -32.87 . 9966 L3355 2132
2 -.75 -32.87 L9902 L11as J1S7
2 -.31 -33.11 L9972 .18z L3134
=9 -, 41 -23.12 1.8@z23 L1357 L AZBE
6 -. 31 -33.12 1.0823 LlEse L2131
27 - 22 -32.9% 1.9129 L33 L2218
28 -.12 -32.3% 1.0Vs2 LORES . 315G
23 -.32 -32.97 1.0892 L1843 s1e1
30 .27 -32.96 1.9844% . 1835 L9174
31 .17 -32.97 . 3938 L1883 L3195
32 27 -32.36 1.8835% L1069 LR2LTE
33 .37 -33.13 1.8074 L1947 L3178
34 .43 -33.12 1.8178 L2943 213
5 47

S92

19

3

7

O

163

N A e e A A e e )
1) DI N I .- R R I w0 NS ) . - .

G LR A P AR P VA P A A PP P VP AN R A AR ‘1
Py VLY W A" T Y * - " M ® - - < ) ) ) N B * N




TABLE

Point Loy vmn

FrrerrtFEFLLE L L EE

V.3

-1
+

DO NN L Wy

ol e St il M S0 G ROk 2 A ievin - e 10 R Ui ke 4 b B0 T tail 2t Sall Al Al And i Sl Ad St

A28

et a

P R R R R R E e bR IR R AR e

TABLE A29

Point Locling
-2.838
-2.49
-1.90
-1.4092
-.91
-.40
11
.62
1.12
1.62
2.18
2.68
3.18

WO NNOADB o)~

— e s s
WN— 3D

Beta

FERE P ARSI L L LR L EF L F AT LR LR LI L LR LR S LSS L AL L S L F LS LTS T LR S A F S £ LS SR s ®

-3z.38
-22.37
-32.22
-22.23
-32.12
-32.609
-32.48
~32.62
-32.62
-32.61
-32.98
-32.99
-32.99

S e e . P T T ST R Y e N e e e -
A S RV A A S Sty -.<.-,\.41;;;;;r:¢:(;,;\:i

SPANWISE PROB: DATA LOWER PLANE

A bl A e

SPANWISE PROBE DATA UPPER PLANE

2, = 32,.87° PRe = 174000

oY red N PR 2Fe lrad e

13 L1213 SETL
LUTT LT STl
Li9ee IR RS
. 1903 N ) L3337
. 1978 . 189 L3274

1982 L1e63 . 5385

1931 1854 . 3410

1958 .1144 L8382

1%2¢ L1829 LR
. 1851 .H9%¢ . 3428

12a3 339¢ . 3442
. 1357 1183 LE351

1748 2937 . 7558

3y = 32.87° Re = 474000

Q0 ired JPzotllref AP Ciirefd W §
1.6282
{.0348¢
1.043%5
1.841¢
1.8414
1.8383
1.8382
1.0384
1.8387
1.8416
1.9411
1.8415
1.9389

% R B
S s
L9213
.90181
01851
.8175
.8156
0177
. 3180
.0142
9136
.B163
.8116

L1152
L3351t
L1071
. 18%6
L1113
L1135
.1168
1149
1174
.1149
. 1155
1138
.1183

.9188%
3211
L9185
.9186
.9188
L9172
2178
9165
.9156
3182
31382
9181
3177
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TABLE A30 INSTRUMENTED BLADE PRESSURE DATG.:
g1 = 32.87° Re = 473000

Aol YsC Crt Lpd Mach SR
TP EF R AR R R E R R A E R L L e AT T LT P L 2 AR LT T AR B LS LS E LSS rrrrrrs e

PRESSURE SIDE CEWTER FLRADE

g

.0387 .2aS4 L9317 1.92183 L0144 G0c 4
.A168 .0819 -.5693 -.85%% L1989 L0385
.8319 . 0066 -.2151 -.4327 L1747 L3773
) .@479 .a112 -.3679 -.255% L1638 L3738
. 0858 .08215 -.8e52 -.251% L1634 L2729
.1218 . 2383 -.9124 -.1833 .15%3 L0719
. 1956 .0452 .2987 -.8544 L1582 L2570
. 2595 .8576 .2459 . 1230 L1373 .9513
. 3433 .0663 .2487 .12€3 .1370 LBE12
L4192 L8718 L2293 L1529 . 1388 L8513
.4930 .A736 . 20957 LE745 . 1489 L8529
. 5669 .ar27 .2829 L8711 L1412 L6530
.6407 L9578 . 2404 <1163 L1373 L8515
L7145 L2601 . 2445 L1213 L1137 L9513
. 7884 . 9437 .2473 L1247 L137 LBE12
.5283 L8411 <2584 L1351 L1261 . 8508
. 2683 .932 . 2534 L1331 L1351 L9583
. 3982 .9230 . 2348 L1898 L1383 BE17
. 9481 .9123 .1581 .9a7Ss 1453 aESy
. 9330 . 9906 -.08538 -.2592 1533 heded=
3YCTION SIDE CENTER ELRDE
.0160 . 8227 -. 1538 -. 3797 L170% .OTER
.9319 .9318 -.2582 -. 4345 L1778 LT3
L8479 8339 -.2846 -.51E2 L1797 .9Ea1
.9353 .9SE3 -.4313 -.6333 L1399 .B345
.1213 .8718 -.52%0 -.5189 L1963 L9575
.1956 .9972 -.7123 -1.08313 L2030 L8521
. 2695 L1178 -.8728 ~1.2243 L2175 L8359
\ . 3433 . 1389 -.3498 -1.1975 L2183 L8953
- L4192 <1399 -.7429 ~1.08€87 .2898 L9934
- .4930 .1432 -. 5345 -. 92351 2631 . 0905
s . 5669 L1412 -.5826 - 7731 L1946 .98E7
e . 6487 1339 -.3526 -..984 . 1845 . 8822
.7146 .1209 -.22087 -.43%4 .1751 .09781
. 7834 .1021 -.6971 -.29094 . 1659 L9749
N . 3283 .9895 -.08568 -.2419 L1628 .a728
o . 8683 .A?5S .9987 -.8544 . 15062 .PE78
e . 9882 .08593 .95087 -.0762 L1517 LRE77
-3 . 9481 .8407 . 0029 -. 1699 . 1581 .8785
N . 9889 .B206 -.8290 -.2034 . 1605 L0718
[
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- TABLE A31 BLADE-TO-BLADE PROBE DATA UPPER PLANE AT

:T?“ST
P 8y = 38.91° Re = 676000
- )
':t" Point Locdind EBera W/ RQiref LPzoGQiref LPtoQlrer RN 1)
:_«.: LR R R RS R R R R R R R b R R 2
o 1 -8.51 -2.05 LE744 L291E LOBEE LEETT
S 2 -3.31 -2.8¢% LB548 L2895 L0993 SEzE
f 3 -8.06 -2.05% .S611 L2933 .2925% LSES
o 4 -7.31 -2.95 .598a L2350 L2543 L5334
L 5 -?7.56 -2.24 . 6388 . 2854 L1370 L5741
> 6 -7.31 -2.82 . 6809 . 2985 . 8845 L7001
" 7 -7.85 -2.82 .6813 .2928 .881% . 7005
o 8 -6.79 -2.82 L6793 L2903 .9852 L6998
. 9 -6.26 -2.82 L6720 .2924 .9389 L5354
. 10 -5.80 -2.82 .6E30 .2934 L0987 LE312
o 11 -5.52 -2.82 .6598 . 2961 L1618 . €336
o0 12 -5,25 -2.10 .6313 L2922 . 1338 L5743
o 13 -5.84 -2.1@ . 5460 2945 LI164 L5276
% 14 -4,79 -2.09 L4854 2957 2733 .S341
¥ 15 -4.54 -2.51 L6162 2598 L1493 .EBE6
16 -4,29 -2.47 L6771 L2564 L3387 . B3RS
) 17 -3,05 -2.47 .6733 2373 L3597 LE398
St 18 -2.55 -2.46€ L6745 L2933 .a37@ L3972
o 19 -3.27 -2.47 L6704 L2972 L0897 L6343
o 20 -3.05 -2.48 L6E€92 .2939 L9914 LE345
n 21 -2.89 -2.47 .6703 .2929 L3911 L2959
' 22 -2.53 -2.47 .ET7ES L2997 L8333 L6978
R 2 -2.29 -2.47 L8573 .25979 L1112 L6534
- 24 -2.19 -1.94 L5254 L2882 L 14a7 LET19
L 25 -2.08 -1.94 L5791 L2921 L1ETE . 5455
" 26 -1.38 -1.94 L5269 L2937 L2395 LE157
» 27 -1.88 -1.95% .5004 L2957 L2643 L5091
( 28 -1.77 -2.85 L5137 L2324 L2510 L5833
Ang 29 -1.67 -2.18 .5631 .2834 L1379 L5408
A 39 -1.57 -3.98 .5223 .2882 L1488 L5534
. 31 -1.47 -3.08 .5634 2844 . 1987 L5917
- 32 -1.37 -2.87 L6792 2861 L8320 L5988
. 33 -1.27 -2.51 . 65829 2866 L8336 . T304
34 -1.02 -2.51 .6799 . 2856 .09061 L6997
" 35 -.?77 -2.49 .6847 . 285 L2862 L7018
o 36 -.53 -2.77 .6817 .2872 .6874 . 7004
-, 37 -.27 -2.77 .6818 . 287 .087 . 7006
o 38 .21 -2.77 . 6803 .2%01 . 9892 . 6386

- 39 .23 -2.41 .6840 L2933 .8850 . 6996
~ 40 .49 -2.43 . 6795 .2912 .8914 L6974
R 41 .75 -2.07 .6607 .2910 L1120 . 6873
o 42 1.00 -2.97 .570@ .2928 .20%52 .E378
A 43 1.25 -2.87 .5182 .2952 L2616 . 6940
- 44 1.5t -3.34 L6315 . 2891 . 1454 L6715
45 1.76 -3,07 .63083 ., 2855 .08390 .7020
46 2.82 -3.85 . 6985 , 2857 .BE78 .7Ta24

.
s

AR
AR

L
L.l

)

. . - . . .. ., R . . o Y Tt

SOl R Ce e R e J L T T TRt e Y

- . . B R PR e e =T . - e v aw o ) . - - fe e T “ -

- A T R b L M N S A S A R P VL A Y VI S, L;Q.A'J




Point

O 00N U & G

TABLE A32

Locdvng

-7.85
-5, 38
-5.54
-5, 38
-6.94
~5.79
~-3.5&
-5.28
-4.78
-4.,27
-4.02
-3.77
-3.35
-3.23
3.91
-2.78
2.52
~1.993
-1.74
-1.598
-1.25
~.39
-.7S
~. 54
~.54
-, 45
~.35
-.25
~.14
-.25
<8BS
.15

-
.25

.50

.76
1.02
1.25%
1.55
1.78
2.2
2.28
2.55
2.78
3.093
3.28
3.93

Bcta

]

.69
.60

b XX
« s

t
G ) D W
00 00 6O O

t ot
w W
o0

O O
(VU]

7‘.‘-‘,'( ", e

P PO D I U U TRy Iy

PRy

Ry = 38,91
P Qirey

P L L L R R R T

. 9898
L9812
L ¥385
1.8833
. 9996
. 9889
L8722
. 9883
. 9698
. 3847
. 9968
. 9913
. 9836
. 9923
.9889
. 9g8ee
. 9826
. 9352
. 3858
. 9383
. 9975
. 9893
. %8868
.9328
. 9948
9986
1.8042
. 9915
9925
. 9878
. 9908
. 9853
9904
1.080€3
1.0106
1.0026
. 9382
1.0018
1.6042
.9979
1.0823
1.80885
1.8873
. 9928
.9928
1.6009
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°© Re =

Fso Qe

-.dz 3
-.vzal
-.0224
-.8238
-.91%¢8
-.08223
-.08254
~-.8236
-. 025
-.8232
-.0248
-.B238
-.8233
-.8245
-.0237

DT
<

|
OO oocC @

I (VI B 5 B CNCR AN SR G (N

O~ N WO T G f 02
ROWNOH O A O

L
o
)

<

L8274
~. 8265

_~—e
T =

-.B82Z57
-.08283
-.082:53
-.02¢8
~-.B302
-.8291
-.0392
-.832%
-.0315
-.8229
-.08289
-.8307
-.06284
-.8289
-.0288
-.8385
-.083214
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BLADE-TO-BLADE PROBE DATA LOWER PTANE AT
. 676000

Qlres
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TABLE A35  SPANWISE PROBL DATA UPPER PLANFE

2y = 38.910 Re = 076000
- Faoint Loacoains Feta MRS R or-X3 F: Olres B Qe S e
}:‘-: i**'f*'ttf**?**f#'*Q?'t’v"P*-ﬁt""QQQQVQQ"?’tQOQv‘?f‘:’""r-'"""—*"
o 1 7,99 -3.82 L4344 LA TG LTEET
] 2 7,49 -3.4% L L2EE LIELE AT
:-’ 3 TL.d) -, T e T3 R I Ll T
M 4 5.58 -2.97 .6358 . 3004 L8338 L5353
- 5 6.99 -2.95 .8874 . 3001 L0983 L5944
L™ 6 5.50 -2.61 .5398 . 2384 L8930 .£964
k- 7 s.00 -2.850 . 6985 . 2981 .08912 L8972
8 4.5 -2.50 L6921 L2983 LB908 L5978
9 4,89 -2.97 L£333 L2349 L0224 L5385
N 10 3.59 -2.47 L6971 L2937 . BBE3 . 7808
) 11 2.99 -2.78 . 6989 L2933 . 0891 . 7029
12 2.49 -2.77 .€511 .2897 1419 LB8766
13 1.99 -4.62 . 4533 L2873 . 3425 .5558

TABLE A34 SPANWISE PRCBE DATA LOWFR PLANE
By = 38,91° Re = 676000

Point Locdiny Eeta G- Glret APz Glref APt Qtref noXref
-2.93 -38.85 . 9979 -.8152 L3351 L8392
-2.46 -338.85 . 9981 -.9193 L3370 . 2408
-1.95 -338.78 1.9107 ~.B232 92852 . 8470
-1.43 -38.72 1.0808¢61 -. @249 .9333 . 8449
-.33 -38.78 1.00%58 -.025%9 .8373 .3432
-.41 -38.79 1.00€69 -.8279 . 8958 . 8448
.11 -38,89 1.8076 -.8275 .8932 . 8455
.64 ~-38.96 1.01€64 -.0380 .988381 . 8486
1.15 -39.21 1.08146 -.0301 .B9g0 . 8479
1.66 -239.21 1.0121 -.0308 .83912 8476
2.19 -39.21 1.e189 -.B8299 . 0857 . 3496
2.73 -39.21 1.0875 -.83082 . 2383 . 8448
3.21 -38.85 1.00823 -.0307 .1619 . 3433
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TABLE A35 INSTRUMENTED BLADE PRESSURE DATA f

8

o 31 = 38.91° Re = 676000
L.
"._ 5oC YoQ Cel Lpd Macn Soae |
"".. ****4-&*****&**1’-§~§****§IAlv,#'--It'-ji-i--}:-x'tv*'i-**é:vvf‘tf**éff*-#-fQ‘rQ*(-**v*o~*0v°* (
r-
+ PRESSURE SIDE CEMTER BLRADE
o . 0087 . 0254 L4729 L2467 1565 9555
R .B180 . 9819 . 1887 -. 1304 1546 .A387
SN .2319 . 9066 .2547 -. 98908 . 1864 .8831
WA .0479 L9112 .2480 -.10082 L1372 . 2834
ke .0858 . 8215 . 2339 -.1216 L1899 L3842
. 1218 .8383 . 2436 -. 1969 .1278 L9837
- . 1955 . 8452 .2814 -.0494 L1839 L9815
b . 2695 . 95786 . 3734 . 8908 L1787 8761
- . 3433 . 8663 . 3949 L1233 L1677 2748
e L4192 8718 . 3704 .0568@ SITH LATES
f . 4930 . 09736 .3318 L8274 L1783 L8788
{ . 5669 L8727 L3177 .905% .1782 L8734
‘. . 6407 . 8678 .3511 .8567 L1737 e
. .7146 .R601 3422 L8432 L1749 L3788
o . 7884 . 0487 . 3509 L0702 L1725 LATES
Ce .8283 .0411 L3771 L9952 L1702 L3759
- . 8683 L9327 L3763 .8351 L1703 .8753
' . 9982 .82389 L2985 -.8234 L1387 L0888
- . 3481 .6123 . 2368 -.0415 L1323 L8313
) . 9880 . 0006 132 -. 2782 L2214 L3897
Yo SUCTION SIDE CENTER BLADE
\(‘
.8150 .9227 -.7072 -1.5538 . 2350 L1264
4 L0319 9310 -.5292 -1.2328 2632 L1155
o . 94793 .0389 -.5817 -1.2418 L2687 L1134
") . 8853 . 3563 -.5314 ~1.2852 . 2694 L1196
v .1218 .9710 -.5485 -1.3121 L2710 L1283
e . 1956 .0970 -.5174 -1.4171 L2771 . 1230
= . 2595 11709 -.6708 -1,4983 L2613 L1251
i . 3433 . 1209 -.5855 -1.3686 .2743 L1218
" L4192 . 1399 -.4520 -1.1654 L2621 JLts4
-;: .4930 . 1432 -.3475 -1.0063 .2522 1121
T . 5669 1412 -.2268 -.8224 . 2483 . 1059
>y 6497 . 1339 -.11092 -.6452 .2284 .1016
w .7148 . 1209 -.0086 -.4596 L2174 .8968
9 . 7884 . 1821 . 0738 -.3653 .2982 .892?
R .8283 .089% . 1827 -.3213 . 2048 .9912
- . 8683 .87sg . 2666 -.8719 . 1849 .8€24
o . 9082 . 8593 . 2592 -.08832 . 1858 .8828
N . 9481 . 0407 L1576 -.2378 .1984 . 9334
‘A . 9880 .0206 L1642 -.2277 .1976 . 9880
o)
(|
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§ TABLE A36 BLADE-TO-BLADE PROBE DATA UPPER PLANE AT MIDCD
g1 = 38.89° Re = 530000

Foint Loc<iny Beta QQiref LFEsQired Pt ollred e
R R e e e T
! -8.51 -2.37 68673 2329 895 TaTs
2 -8.32 -2.37 LBV 34 L2323 . 1ave <3S
3 -8.8% -2.386 .S740 23TV R 7Y
4 -7.81 -2.33 S22z <2874 C 2238 cléd
S -7.36 -2.38 . 6394 . 2893 1438 5319
6 -7.31 -2.36 .6889 2918 . 9308 Te30
! 7 -7.99 -2.37 . 6888 . 2949 . 98¢5 ves87
8 -6.353 -2.37 . 6895 2935 . £887 70873
9 -6,83 -2.38 6862 . 2949 . B8589 7872
19 -5.77 -2.35% 6812 . 2943 . Q%3S TBaZ
11 -5.55 -2.38 6748 .2939 . 1842 . 7804
12 -5.29 -2.38 6664 2918 1282 5931
13 -5.82 -2.38 .5539 . 2872 L2334 5347
14 -4.79 -2.39 .5101 . 2830 .2788 5108
13 -4,54 -2.38 .8323 . 2893 . 1337 «B7795
16 -4.29 -2.39 . 6381 . 2932 .9330 753
17 -4.04 -2.38 5916 2937 L3579 .89
18 -3.79 -2.38 .56309 <2333 8331 . 7885
19 -3.29 -2.35 . 83995 L2922 . B9eg L7881
29 -3.@5 -2.38 6852 2931 L2347 . 7859
21 -2.80 -2.38 . 6831 . 2958 B935S 7042
22 -2.951 -2.38 6879 2934 L0923 .T989
23 -2.28 -&.37 6723 . 2582 1127 L BP9
24 -2.19 -2.39 5447 2991 . 1423 B335
239 -2.03 -2.38 3322 .28749 J19e2 .e35SS
25 -1.98 -2.38 .5438 L2867 . 2465 . 6282
27 -1.38 -2.39 .5183 L2844 L2759 LE129
28 -1.78 -2.328 . 5295 .28e2 L2623 51986
29 -1.67 -2.38 5783 28T L2159 . 5458
30 -1.57 -2.37 . 6345 . 2925 . 1552 LETE2
31 -1.47 -2.38 .6740 2913 . 1151 LER75
32 -1.37 -2.39 .£332 .29153 1833 . 7348
33 -1.27 -2.38 <5951 .2938 .99:9 . 7084
34 -1.82 -2.39 5939 . 2932 8959 . 7869
35 -.77 -2.38 .69 2939 . 8738 . 7088
36 -.52 -2.39 .69680 . 2985 9933 . 7870
37 -.27 -2.38 .6962 . 2947 . 8935 .7878
38 -.081 -2.38 6979 . 2944 . 8359 . 7072
39 .23 -2.38 . 7026 . 2968 L8911 . 7891
40 .49 -2.38 .6985 . 2931 . 0952 . 7880
41 .74 -2.38 . 6845 2917 L1136 . 70089
42 1.09 -2.39 .5902 . 2853 2129 . 6588
43 {.28 -2.38 .5332 .2874 . 27080 .5183
44 t.51 -2.38 . 6432 . 2889 . 1578 . 56787
435 1.76 -2.38 . 7852 . 2938 L8920 .7108
46 2.02 -2.39 . 7845 .2978 . 08396 . 7093
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. TABLE A37 BLADE-TO-BLADE PRUOBE DATA LOWER PLANE AT MIDSPA
24 By = 38.89° Re = 530000
: Point Locdind Beta R QLiref SPeQlref Pt oOiref woerg d
b j LR 2R A AR E R R R R R R L R R R R R R T L T T L oAy ChrEFr R Fr e r st et rrrt
s 1 -7 04 -35.48 Tk -.8899 L8843 LESD
- 2 -5, 80 -33.49 L9240 -.08088 L0235 L8477
3 -§.55 -33.4¢ L9992 -.9094 LAESS L3517
S 4 -5.28 -38.73 1.9854% -.887% L87az LESTH
N 5 -5.05 -38, 36 1.808486 -.910% LBT48 . 2555
N 6 -5,79 -38.46 L9832 -.80891 . 0940 L0477
Ny 7 -5.53 -38.47 L9774 -.0187 L8991 . 8461
. 8 -5,03 -38.46¢ 9732 -.0120 . 9939 . 8460 ‘
9 -4.54 -38.48 972 -.8104 . 1335 L8441 |
. 19 -4.26 -38.61 .9919 -.0103 . 8365 L2512
i 11 -4.03 -38.62 . 9985 -.921086 L9511 .8538
[ 12 -3.78 -38.62 . 9953 -.0117 . 9848 L8527
- 13 -3.5%3 -38.61 .9888 -.0114 L8923 . 8435
5 14 -3.27 -38.74 9949 -.8113 .8531 . 5532
15 -3.082 -38.73 . 3386 -.989838 L8913 , 5483
i 16 -2.78 -38.74 L9837 -.0104 L2374 L2459
Y, 7 -2.51 -38.85 . 9334 -.8125 L3989 L5472
Iy 18 -2.286 -38.85 L9963 -.6118 .9N3850 LE527
< 19 -1,7¢ -38.8¢ . 9865 -.0113 L0948 . 3488
. 29 -1.%9 -39.11 . 9904 -.8128 . 8925 . 8499
. 2 -1.24 -38.86 . 9990 -.a111 .8526 3534
; 22 -.98 -38,8¢ . 99508 -.8114 . 6862 .8520
: 23 -.74 -38.8% .93874 -.0138 .8358 . 3499
. 24 -.65 -33.86 L9894 -.8133 L9EED L5454
: 25 -.55 -39.11 L9913 -.@131 .3935 8497
P 26 -.46 -39.11 1.9815 -.0152 .BE855 L6540
“ 27 -.35 -39.11 1.0074 -.8158 .681¢ . 5559
{ 23 -.25 -29.18@ 1.8645 -.8121 L9304 .3548
G 29 -.14 -38.72 1.9067 -.0158 L9543 L5543
7 30 -. 95 -3%.85 1.0028 -.0128 .BE79 .8518
- 31 .96 -33.8S 1.60067 -.08142 . 9599 L8519
W 32 .15 -33.86 L9933 -.8130 L9954 .8486
- 33 .26 -39.18 . 9388 -.9151 @923 LES11
34 .51 -39.11 1.8159 -.0163 .8794 L5572
s 35 .73 -38.86 1.0208 -.081€9 L6750 . 6592
L 36 1.01 -38.86 1.9204 -.01790 .0782 .8580
- 37 1.28 -38.85 1.0005 -.0172 . 8974 . 8582
N 38 1.52 -39.21 1.0147 -.081%¢ . 8891 .8547
- 39 1.78 -39.21 1.0175 -.0173 .08855 . 8553
x 40 2.93 -39.11 1.0110 -.0192 L8911 . 8537
41 2.28 -39.35 1.6193 -.0184 L9847 .85609
g 42 2.%53 -39,.37 1.8247 -.08207 L8794 .8591
{: 43 2.78 -39.35 1.0178 -.0181 . 3355 . 8556
X 44 3.04 -39.22 1.0059 -.01%8 . 8995 .3581
. 45 3.27 -39.21 1.8010 -.0173 .1837 .3478
¥ 46 3.54 -39.22 1.9125 -.8159 L8315 .8522
2
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q TABLE A38 SPANWISE PROBE DATA UPPER PLANE
: 31 = 38.89° Re = 530000

- Point Locdin) Eeta R Qiref SPssQlref Pt Qtref G e
O ETL AT XL LR P T AT LT X244 EF s rrrfh bttt rrrtrtrrtirrrntsrstardtrasamn—e - -
- 1 7.99 -2.65 L5341 LB .28 =15 s
= 2 7. 449 -3.34 LER0 L2918 .17as LE Sy
4 3 £.Q9 -3.82 e L25eT EERE L TeaT
-~ 4 G -3,01 2T LDETS L TER
™ S £, 00 -2.77 . 3808 . B971 . 7053
N 6 S.49 -2.76 . 2991 L8956 . 7883
2 7 5.94 -2.38 2986 . 0968 , 7067
- 8 4,39 -2.38 2969 0357 7087
9 3,393 -2.38 .7082 .2974 .8934 . 7089
. 18 3,3 -2.693 .7095 .29%2 L0927 L7181
. 11 2.59 -2.69 L7962 L2949 L8975 . 7088
o 12 2.493 -3.07 . 6386 .2882 L1718 L5743
Z; 13 2.@9 -4.22 L4461 L2594 .28E82 . 5631
-
\4
._1
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. TABLE A39 SPANWISE PROBE DATA LOWER PLANE
{ 3; = 38.89° Re = 530000
f:j Point Locuind Bera oAt ref LSFssdtref APt Dlref Hodret
o I Z R R S R R R P R R R R R R R R R E R R R R R R R R R R R X E R R R R
W 1 -2.95 ~-38.59 . 3946 -. 00386 . 1036 L2423
- 2 -2.43 -33.60 1.9128 -.3098582 L9329 L5487
-, 3 -1.97? ~-28.46 1.0875 -.91838 L0971 . 8480
4 -1.46 ~38.46 1.0056@ -.8124 . 1915 L8472
AN 5 -.95 -358.60 1.8113 -.9128 L9973 .8488
ﬁ 6 -. 44 -38.85 1.0098 -.0158 . 1908 . 3489
Ty 7 .a7 -38.96 1.8130 -.08159 .B978 . 58499
& 8 .60 ~39.04 1.08906  -,9148 .8990 .6489
N 9 1.10 ~-39.21 1.0135 -.0141 . 8958 L8499
g 19 1.63 -39.36 1.0203 °~ -.03174 .0905 .8534
P 11 2.17 ~-39.36 1.02089 -.9188 . 8305 .8532
RN 12 2.69 ~39.35% 1.0182 -.8179 .0917 .8531
"o 13 3.18 -39.35 1.00S3 -.081863 . 1887 .8464
-
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3{8 TABLE Ad40 INSTRUMENTED ELADE PRESSURE DATA
o 81 = 38.89° Re = 530000
s ®oC g Cpt CpE Mach UL
~,"_-; *i‘***‘*’*ﬁ*%**#%#f**é*%*‘#’***:‘r#*é?*"r%%#-&-ﬁéi—-‘.%a‘-**fi-*to'éQ’tt-é@‘.—00—-*-4-~v

PRESSURE SIDE CENTER ELRDE

N .0087 . 8954 . 4345 L2TEE 1zt R
e .0150 L8019 L1897 -, 1539 1522 LOETE
g 0319 . 0066 25084 -.9732 1488 LBES3
Y .8479 .0112 . 2407 -.9877 1473 . 0657
> . 9858 .9215 .2383 -.0913 L1475 .ESS
- .1218 .93e3 . 2465 -.08736 L1487 .0ESS
v\ . 1955 . 8452 . 2832 -.g242 L1143 . 3639
N . 2695 .8576 . 3535 .8810 . 1358 . 0506
et . 3433 . 0663 . 3948 L1426 L1314 . 8586
ey L4192 .a716 . 365¢ . 3291 . 1345 . D680
¥ .4939 L8736 L3244 L9379 L1359 L0520
X . 5669 .ar27? L3135 L8211 L1408 L8525
B . 5407 .9678 . 3390 .B532 L1373 .A513
e L7148 . 9601 .3353 L9538 L1377 LB519
N . 7834 .R487 .3523 a7z 1359 . BERT
Ak . 3233 .Q411 . 35869 L1969 1344 L9539
e . 8633 .9327 . 3656 = E L 1345 LY:12
. . 9082 .0230 . 2868 -. 9138 1427 L9837
5 . 9481 L2123 L2771 -.8333 1437 La541
0 . 9330 . 9096 L1315 -.2589 1576 LATO3

YR . 6407 . 1339 -.1281 -
?“-"

O SUCTION SIDE CENTER ELADE
e .0160 . 0227 -1.1@19 -2.9938 L2472 BEEE
{ .8319 .2310 -.5114 -1.z2122 . 2838 8328
SONEE .@479 . 8389 -.4981 -1.13:z2 L2879 93z8
N . 93583 . 9563 -.5473 -1.2588 L2114 CEES!
e <1213 .2718 -.5789 -1.3919 LI138 @948
25 . 1356 0979 -.5340 -1.39%3 L2173 3357
o . 2695 .1178 -.6825 -1.467% L2206 9352

: 3433 .13089 -.6036 -1.3580 L2182 9953
ot L4192 <1399 -.4763 -1.15%85 . 2883 9919
R . 4930 .1432 -.3683 -.9982 . 1385 9884
A . 5589 L1412 -.2421 -.809S . 1839 . 8842

5390 1260
.1

o 7146 .1209 -.8225 -
= . 7884 .1021 .@612 - . 1648 .B731
o . 8283 . 8895 . 8983 -.3125 1514 .8729

&
o0
—
w
~J
—
N
A
~d
(14
)

w
(0]
o
—

A3
s,

N . 8633 .9755S .2589 ~.0685 . 1455 . 9649
R 1 .9082 .9593 . 2565 ~.BE41 . 1457 . 9659
o - .9481 .0407 L1424 -.2346 . 1566 . 8599
N . 9880 . 9206 .15089 -.2219 . 1558 8595
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e
’._’:1 TABLE Adl RBLADE-TO-BLADE PRCBE DATA UPPER PLANE AT NIy
‘gb‘ 21 = 42,90° Re = 686000
!".
% e
‘-'_- FoOiInt Locin? et a GeGires LRz tesd SR Sire- B
.:-':: ****Q"‘;Q".¥‘?9****?‘??9"?\'*0?**9**"*-0,'*’\‘vvvo-ﬁ.f'-?-—o‘—0°-—-v*Of'v~- .-
s 1 -3.4% -1.5% L5268 L TosS L1tz e
L 2 -3.27 -1.63 . 5539 . 3aSS L1720 EEEE
ooy 3 -5.,03 -1.52 L4347 L3118 LIets S
N a -7 TS -1.862 L4798 . 30%% Loear LETSS
N S -7.53 -1.63 .5182 L3332 L1302 LE4EE
D, 6 -7.27 -1.52 L6579 .3033 .0eSs 8731
S ? -7.01 -1.63 . 6600 3079 L0329 LET
) 8 -6.51 -3.12 L6527 L2182 L0329 LETaT
D 9 -6.01 -2.41 L6464 L30TE , @337 LEETS
RRN 19 -5.786 -2.48 . 6354 L3397 L1028 L5538
T 11 -5.48 -2.39 ,6038 ., 39589 . 1398 L6347
- 12 -5,23 -2.329% .5300 L3051 L2198 L5055
: 13 -5.49 -2.33 L4522 L3151 .2258 .S551
_ 14 -4, 74 -2.49 L4791 L3185 L2534 LETZ3
s 15 -4,50 -2.39 L6919 L3077 L1378 L5443
-gQ 16 -4,26 -2.40 L5471 et bl L3%sE LEE82
RN ? -4,02 -2.40 L6518 . 398 L3574 LETE
ESQ 18 -3,52 -3.01 L5448 L3312 LETE LEEEE
N 13 -3.26 -2.57 L5456 .31 L0Ea2 LEE5T
e z9 -3.01 -2.58 L5407 . 295 LDES) LEESZ
21 -2.77 -2.5%8 L6415 L3097 .3358 LESST
' 394 L1264 LES14
23 -2, 41 -2.58 .5302 . 304 L1524 L 53T
z3 -2.31 -2.57 .S548 L3273 L1589 L5113
393 338 31
5 S ol
%]

n
n
]
oM P
an
x)
| i
[N S OO VI S U N I LV 00 B LR AV
(5]
w
[
—
(9]
w

T s = — Py

T O 0 de b T W~ 00— FIRY e

F &

378
134
318
26 -2.11 -2.58 L4519 .3 LETE Tk
27 -2.01 -2.57 L4393 .3 . 3 .S508
23 -1.98 .57 L4432 V313 L2925 .5518
29 -1.30 .57 L4795 . 397 . 2589 LITED
30 -1.70 -2.57 L5332 .31z L2083 L5952
31 -1.£0 -2.57 .5340 . 304 L1573 L5351
32 -1.50 -2.57 L6250 L31E LL1TE L5522
) 33 -1.24 -2.57 L6528 L 329 L8594 L6536
e 34 -1.00 -3.63 .E52€ .3 .93 LET 11
. 3S -.7S -2.58 L6510 .3 .39 .EEE8
e 36 ~.50 -2.56 .6478 .9 . 5554
NN 37 -.25 -2.58 L6444 . . 0 31
A 38 0.00 -2.56 L6432 . .0 L6672
39 .25 -2.58 .6359 . .1 . 8
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.3 3 5
3 5 .6
3 3 &
3 9 655
: 49 .51, -2.57 L6156 .3 2 6520
™ 41 .75 -2.57 .5198 .3 .22 . 5954
o 42 1.2 -2.57 L4466 .3 .29 . 5558
O 43 1.27 -2.57 . 4895 .3 .25 .5738
o 44 1.54 -2.56 6166 .2 12 €533
o 45 1.78 -2.57 €511 .3 .93 L6591
ol 46 2.94 -2.58 .€518 .2 .83 L6715
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4 TABLE Ad2 BLADE-TO-RBLADE PRCOBLE DATA LOWER PLANE AT MILvi

- 31 = 42.90° Re = 080000

.\"

P . o i . N ) . _ )

:“ Portnt  Locoind Ieta Goirer “Fz Qirer LFr ey .

. " FERRRT = v PR Tt Tt Tt I P rt e bbb ddadbdrdarddrsrtrdtnrd et etrv+

-v.92 -42.5¢ . 393 S I

. 96 -43.16 . 5858 -
-43.17 . 9354 ~
1.486 -43.31 . 9933 ~
-33.89 . 9939 ~
-43.31 9871 -
-43.57 . 9864 -
2.47 -43.56 . 9887 -

wWwww
@ NGO
—
n
N

w

W

-

~3

n
OO0 OERC

& b
- o
[\ 8]
LS
el o

2.73 -43.31 9772 -
2.936 ~43.55 . 9737 -

3.21 -43.57 .9788 -
3. 46 -43,57 . 98069 ~

1
2 -5.753 -42.31 R Wt -.33:%
3 -c. 54 -3I.51 Loogel -, 334 SO -
4 -£.23 -4-..849 1.9101 -, 0354 LD z
S -5,43 -32.42 1.8034 -.04901 LTS L3358
€ -5.7: -42,.29 3832 -.837% L85 5233
7 ~-5.54 -42.66 L9777 -.0348 Clogs BB
8 -5.901 -42.56 L9811 -.8334 .B3Ie3 L2325
9 -4.,54 -42.32 . 3831 -.8391¢ EERCE L BaT2
19 ~34.,23 -4l.52 Y-S -.3183 g7 es L3240
11 ~4.0% -4z2,31 . 99586 -.0373 L8823 L3311
12 ~2.80 -42.54 .9919 -.3333 LA352 .3210
13 -3.54 -42.66 . 59383 -. 9385 L AZEE LSZ 3T
14 ~-3.30 -42.67 L9312 -.32z23 LSS4T I
13 ~-3.94 -42.67 LTS -, 224S I 2244
18 -2.7 -42.63 e -.8331 a3 . 3
1? -2.5 -42.81 . 3334 -.8359 L3929 z
13 -2.904 -42.81 L98TR -. 3362 PREEIONY 1%}
19 -1.73 -32,.34 L9872 -.9389 AT S2Le
20 -1.53 -42.31 L3323 -.0402 LIEaS 3214
21 ~-1.29%9 -43,07 . 3387 -.B375 LO2S3 coea
22 -1.93 -42.94 L9833 -.93239 La943 : 7
23 -. 34 -42.34 LASTE -, 082338 L2
24 -.295 -32.94 L5912 -.8z14 L3222
23 -7 -42.138 2293 -.AzTe L34 .
zs -.53 -42.07 L3919 -.02z:9 .a2sz .
27 -.53 -343.96 L3962 ~.B3ET " EE-R Y .
23 -.43 -43.05% LEIZ3 -.a312 223
29 -.34 -313.086 LHF45 -, 333 508 .
30 ~-.25 -42.04 L2328 -.B3223 330 .
31 -.14 -43.06 L9239 -.9387 53 .
32 -. 34 -43.95 L9314 s )
33 ol -43,32 L9944 - 153 3% .
34 .47 -43.,17 1.0935 -.9392 29 .
35 ) -43,18 L9377 ~. 0301 Z1 .
328
2V 2
299
546
355
317
are
264
329
313
375
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(o s BN N LU S | I S PO AN et

TABLE A3

Loziin: Leta
FEreLttErFErrecdFIrrretr.
7.9 -3.,72
TL.ds -3011
7. g -2.5e
5.5@ -2.57
.09 -2.5%8
5.50 -2.58
S.e80 -2.57
4.50 -2.98%
4.80 -2.57
3.59 -2.58
3.09 -2.586

Point

—
SWVWONGOALEWMN -~

11
12
13

..

o RN R R R
.. R . . e ™
Aa b nBad nt al A n A o L

Lociind

-2.94
-2.47
-1.96
-1.45
-.935
-.41
.10
.64
1.13
1.64
2.19
2.73
3.20

TABLE Ad4

Beta

-43.98
-42.81
-4z.89
-42,31
-42.81
-42.80
-42.88
-43.87
-43,@6
-43.33
-43.31
-473,32
-43.97

SPANWISE

IO
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$-

N
D
N

G b OO T 030 O T 04 )

NG & b Dl
10 4o O O Oy Ty~ LA L )N

— N B o T O L Y DD

SPANWISE PROBE DATA LOWER PLANE

By = 42.90°

Do dlref
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3 03 N § O
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NTED BLADE PRESSURE Dilh
.90° Re = 680000

s - - ~ ) o~ - o - 1
L Yoz el Coad Mach -
*Q*-O_-‘:-QQ-_-Q*Q‘&:-@*"*Q0‘4--‘*-‘(’0_“001-0%460_¢Q*+*Q1--~Q7_90+4_-*"4-0 ‘‘‘‘‘‘‘‘ - -

PRESSIJRE SIDE CENTER ELRDE

. Q007 RS54 -.07 3 -, 5329 L 2I0ad L1als
.0188 .0619 .553: . 3413 1470 LasSE
.0319 . 08068 . 49395 L2528 . 15683 L9537
. 2479 a1tz .4551 1811 . 1632 3728
.03858 .8215 . 4807 LB3o S1vtle L0753
1218 .03083 . 3935 .QB3us L1722 LATES
. 1356 . 0452 L4008 L8912 L1713 X
. 2695 .8576 . 485653 . 1333 . 1539 . 9727
. 3433 . @663 LATTT L2178 L1597 8712
L3192 .B718 . 4508 L1741 L 1e32 SBT3
.49320 . 8736 L4852 1814 L1784 LATED
. 5669 .av27 . 3301 L8743 L1TET LB7ve
L5387 .BE?8 L4128 .1lae . 1636 LB7Se
7146 . 8601 40847 SN L1788 371
.7B34 . 8487 . 4176 SllEe L1587 L, B7sSs
. 3283 .41 4289 133 L1571 LB74s
. 8583 .a327 42173 L1268 .1e81 LBTSE
. 9082 .R238 L3993 LBEee L1714 , a7 54
9431 L9123 L3378 -.918a9  lzay .e283
. 3329 . 3888 . 1366 -.2411 1337 01339
SUCTION SIDE CENTER BLADE
.0188 .A227 -1.5739 ~3.143 34 Sehd
.8319 .B319 -.1302S -1.873 L3aLn L1234
R X . @383 -.5852 -1.42% vE7 L1241
. 0258 .ASE3 -.352%6 -1.413 . 27EY L1229
.1218 2718 -.%5186 -1,483 754 .lz222
. 1956 .037 -.Sz9l -1.41! L2755 L1223
. 2595 1179 -.5165% -1, 405 .a732 L2zl
«3433 . 1309 -.4184 -1.245%5 L1131
.4132 . 1393 -.2885 -1. 3 L1124
.49312 . 1432 -.1832 - 1 . 1977
.5669 .1412 -.8724 -, 538 . 1824

. 64837 . 1339 .8258 -.
7146 . 1289 . 19SS -.
.. 7884 1021 . 1606 -.
. 8283 . @895 . 1839 -.
. 8683 . 8755 .3117 -.
. 9832 .B593 . 387 -.
. 9481 . 0487 . 22086 -.

R

. 8978
. B934
. 8985
. 88532
.e819
. 0821
. 8872

oo

[ T (N X WU U5 I 1 N U L W CHOO LSV AU DR LI A I (U )

WA
IRV Ol v VR OB WO P I S A )
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Lol RN RVRE oo
OWW™= MY 2w N~ &0 MAD g am

RO @MW WM RO

OGS ANRN QO D WG~ G0
L WOWOUOERNWE WU T
ANGP)NWPRONPPD R QO

. 9330 . 8206 .2298 -. 188 . 9368
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- - TABLE AJ6 BLADE-TO-BLADE PROBE DATA UPPER PLANE AT MILST.
'@ 2, = 42.92° Re 533000

":'-: Paint Leoctind Eata Ooflret ZFso0ired CEr L Gleay o
T R EEE R R RS E R R R R R R A EE LR EEE R R R R Rl R R R R e el i + -~
< 1 -3.52 ~2.97 CE315 e R .1ere L3 ET
R z -3.,28 -2.98 LST 34 L3047 L1TES R
\ 3 3,92 -2, 26 L4877 I1EE LDRag =iol
W 4 -7, TE -2.25 L4395 LIasz LIEDY L5340
- 5 -7.52 -2.87 EEE J3L1E L1533 CER
O 6 -7.26 -2.39 . 6523 L2312 LT L5754
- d -7.a1 ~-2.89 L6523 L3201 . 8595 LE7230
- 8 -5.51 -2.88 L6585 LELEL L3833 LEPET
L 3 -5.91 -2.88 . €599 L2199 L3956 L5732
- 19 -5.75 2.89 LEa73 L3165 .osar L STan
- 11 -5.51 2.88 L6096 L3194 . 1395 L5439
. 12 -5.26 ~-2.88 L5631 L3117 L1927 L5242
- 13 -5,a0 ~-2.88 L4465 L3473 L3853 .557S
14 -4.75 ~2.838% L4708 . 307a LDETY LS716

X 15 -4, 51 ~2.88 L5045 L3124 L1470 LBdTE
o 156 -4.2 ~2.89 L6419 L3172 L1a19 L EETE
o 7 -4,21 ~2.89 .E550 L3193 LBETS LETaE
- 13 -2,52 -z.87 L5478 L3152 L1815 L5532
e 19 -32.27 -2.87 L5347 L3297 L1E7e LESIE
b 2 -3.02 -2,.89 L6459 L3129 LBRED LETV29
y 21 -2.75 -2.838 T L3175 L1933 LEES2
22 -2.5 ~2.86 .E1E7 LILLT L1354 L5541

2 -2,41 ~2.89 LEB25 LIt L1543 . 5453

24 -2.3 -2.88 L5539 L322 LI02s LE3LT

25 -2.2 ~2.883 L4977 3054 LIS LSET2

26 -2.11 ~2.83 L4TE7 , IBo0 LITET LSTE2

27 -2, a0 ~2.89 L4517 L3969 LIaE L5535

22 -1.29 ~-2.89 L4458 L3183 L3141 .SS5@a

) 23 -1.89 ~2.39 L4550 L3114 LoTIa L5734
- 39 -1.70 ~2.33 .S5201 L3089 LIuTS LS8a3
2% 31 -1.8¢ ~2.89 L5823 L3193 L1741 L5349
e 32 -1.58@ ~2.85 L5298 RcTs g L1329 LES56T
- 33 -1.25 -2.32 L5417 L3225 .1ee7 Le542
s 34 -1.609 ~2.88 L6585 L3185 .R339 L5743
o 35 -.75 ~2.88 L6548 . 3145 L3497 L5721
N 36 -.58 ~2.89 L6583 L3192 . 9366 L5723
N c -.25 ~-2.88 LE511 3239 L1811 .6680
. 38 3.90 -2.88 L6589 L2LTE . 18as L5738
- 39 .25 -2.88 .6307 L3153 1301 L6578
, 40 .53 -2.88 L6114 L3102 L1483 .64973
R 41 .76 ~2.83 .5356 L3934 L2344 . 5856
~ 32 1,82 -2.89 . 4435 L2099 .315% .5562
- 43 1.2? ~-2.883 L4993 L3111 loE4d .S556
i 44 1.53 ~2.88 L6389 3951 1372 .56537
L 45 1,79 -2.88 L8516 L2156 18273 LET23
-2 45 2.94 -z2.88 .€615 I154 3979 LET3T
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?; TABLE A4d7 BLADE-TO-BLADE PROBL DATA LOWER PLANE AT MIPSyAY
% 5, = 42.92° Re = 583000

- .' S A Bedh AR AT T A A AN A A A i)

r}' Paint  Laciin? Eota GoGLres Pz Uliret PRt Qires e
{ - *-ﬁr*r‘-ér.**vf'k?**w*-.v#-e10**o*rewgw-’-%-fé‘r"r-@*;é**if*«-*a«~~++:-+—~---~»~— B
- -7.84 -42,.57 . 9979 -.82%96 N35e LE3e!
:c! . -5.78 -42.82 L8929 - kg v aeed SZ=a
L -5.54 -4, 31 1. 0pos SR ;

L -5.30 -4z.82 L9327 -, 0178 .

L - -5.93 -42.56 L3974 -.0197 . .

-5.79 -42.57 . 9839 -.08231
-5.54 -42.57 .9885 -.B263
-5.85 -42.56 . 3344 -.8233

A IEE IR s I wO R

O D 0 W -
NRESY, I 2R N B SSRVAE 6 AL

O DO U0

XD B O WU ] g
WO 0 @ 0= Lo

[T VI I VLR CURN VI FE R S
10 0y Qe b

€3 0 Q0 CO WO U (0 G

3% .78 -43.18 1.0155 -.0330
3 .37 -42.97 1.6114 -.3313 . 3889
37 1.22 ~-43.32 1.0026 -.08263 .0548 .38214
33 1.48 -43,32 {,0981 -.0289 . B850 . 8362
29 1.72 -43.32 1.8113 -.8269 . 9862 . 3351
4@ 1.98 -43.31 1.0088 -.83z23 . 0383 . 8363
41 2.22 -43.32 1.0112 -.082€6 A38S . 8341
42 2.48 -43.33 1.00813 -.Q2z2 . 8899 .8318
43 2.75 -43.32 9911 -. 825 L1013 . 3269
44 2.96 -42.32 . 9935 -.68325 .1870 . 3289
4% 3.21 -43.57 . 9936 -.8204 1915 . 3263
46 3.45 -43.43 1.0064 -.8389 . 3944 . 3334

@
Qo
—
-
.

-4.53 ~-42.56 . 98343 -.8275 B8
 43) -4.28 -42.68 1.80821 -.8237 D83 (5]
11 -4.85 -42.68 .9875 -.08118 . 287 . 1
12 -3.7 ~42.67 .9382 -.8231 . @3¢ .3332
13 -3.54 -42.81 L3859 -.08215 L350 . 3303
14 -3.34 -42.81 .939z2 -.98215 LRETY L2213
1S -3.82 -42.81 . 3e5a -.a19@2 LBR2E . 3288
15 -2.89 -42.82 . 3838 -.3z86 A%z .B298
v -2.54 -42.93 L9313 -.3135 .a877 . 3387
18 -2.83 -4%.30@ . 3886 -.B232 L3332 . 53084
19 -1.7 ~-43.831 L3881 -.621s L3789 . 3396
2 -1.53 -42.82 . 3923 -.DZ33 L35 L3344
21 -1.29 ~-42.93 9892 -.9z03 . 8307 L3384
22 -1.03 -42.91 . 3839 -.9294 L3901 L8389
23 -.32 -42.94 L3329 -.9HZ25 LR32E .2385
24 -.82 ~-43.897 4396 -,9248 L8881 . 8330
25 -.75 -43.97 23 -. 9234 aals L3312
25 -, 63 -43.95 2918 -.0278 nsee 3391
27 -.54 -43,03 . BRSE -.82325 L937Y . 3358
23 -.49% ~43.97 3344 -.8203 L3Ee? 3308
29 -.23 -43.87 1.89812 -.982%0 L3254 L3334
30 -.24 ~-43.87 .39%52 -.92d8 B8zl L8324
31 -.14 ~-432.87 L9924 -.Bzz9 L9913 .T308
Icle -, 04 -43,87 1.0047 -.83z2 Bazg . 234¢
33 20 -43.06 1.0081 -.08231 1356 . 8337
34 45 -43.17 1.8148 -.@282 B7e9 . 8332
= 3395
. 3358

Gy W W W
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™ TABLE A48  SPANWISE PRCBE DATA UPPER PLANE

- - 2y, = 42,872° PRe = 383000

r'_f

L

ki’ Point  Loo i eta Coiret ~FEolref POl A

I;'J R N R R P P R E NS AR R LR AL R R AR R E R LR R L R R R R R h i i b

i ! 3.00 ~-3.54 .77 L3179 Rk L4978

m . 2 T.49 -2.42 L5113 . 2239 1364 =73z

e T.e9 -2.41 L5149 L3334 1564 5328

e 4 5.5 -2.,42 LET74 L334 121z L5645

o 5 5.00 -2.41 £3589 L BREA 1934 .5T3%

6 5.50 -2.42 .6871 . 3361 1859 L5699

ay ? 5.80 -2.43 . 6896 L3347 1918 L5720

h 8 4.49 -I.43 5954 .3258 L QS8 L5748

9 3.99 -2.43 L6383 . 33245 L1088 L5725

10 3.49 -2.44 L6776 . 3394 L1122 .56553
11 2.99 -2.43 . 6038 .3225 L1963 .6301
12 2.49 -3.38 .5067 L3138 L3341 .ST74
13 2.9 -4.48 . 35889 . 3839 L4233 LSa58

TABLE A49 SPANWISE PROBE DATA UPPER PLANE
g1 = 42.,92° Re = 583000

Point Locd{inm Eeta Rotref AFz/Dlref APt #Qlref HoKrer

R R R P R R R R L R R R R R R R R R R R E R E R R L LR TR X R R R
-2.94 -473,29 1,0333 -.9135 Llasa L8243
-2.47? -42.78 1.0347 -.015%2 . 18355 44
-1.96 -42.82 1.8427 -.B817S . 10323 €1
-1.453 -42.83 1.943909 -.8312 Llaez

-. 96 -42.97 1.8513 -.0317 . 1838
-.42 -42.97 1.8525 -.8314 .lez4
.18 -43.22 1.8576 -.08320 . 89493
N -43.23 1.068% -.8276 . 8582
1.13 -43.48 1.8610 -.082508 . 8849 . 2363
1.65 -43.49 1.8653 -.8287 .0738 . 8366
2.19 -43.49 1.9682 -.8347 .BE15 .3418
2.71 -43.,50 1.8€58 -.83c9 . 3870 . 8394
3.21 -43.48 1.8445 -.83c8 . 19849 . 8327

O Q0 0 O QD
(7% I OCRN \\CI (W (N
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TABLE AS5S0 INSTRUMENTED BLADE PRESSURE DATA
£1 = 42.92° Re = 583000

xsC voC Cpt Cpz Mach N

FLE T TR AL TP AT RN AR A A X AL At F L+ rrrErrFrétsrrtirrrrrcsrerrrrrdree—

PRESSIURE SIDE CENWTER BLADE

L0907 . 8054 -, 1674 -.3157 L2891 R
01560 .8019 .5417 L3404 1247 LRASST
.8319 . 8866 .4786 L2374 . 1338 .B53%4
. 0479 .a112 L4337 L1643 1387 .B3519
. 88383 .0215 LITTVT . 8738 . 1455 L BR49
1218 .0303 L3573 .B3%2 1473 .2560
. 1956 .8452 .3757 8697 1457 . 9659
. 2695 .B576 ., 4347 1660 . 1388 .8619
. 3433 L0663 . 4551 L1992 . 1380 . 8687
4192 .8716 . 42786 1544 . 1395 LBE22
. 4338 .B736 . 3318 arIs . 1454 LI5S 7
« 5669 0727 . 38679 L2584 . 14867 . 9e54
.5487 L0578 . 3328 L8513 1449 L8546
7136 0601 . 3VS? LBE37 1457 .Be%a
.1 3834 . 487 . 2373 LB235 L1342 B4
.8283 L6411 L4001 L1895 1428 L8837
. 86833 .8327 L2943 L5998 1435 L8541
. 3082 .@228 . 3655 .AS30 1489 BESE
L9481 .0123 L3954 -. 9450 1538 GE3S
. 5530 . 0098 L1842 -.2742 1558 LB7S3

SUCTION SIDE CENTER BLADE
.B159 .R227 -1.7354 -3.3719 L31at 1373
L9319 L0310 - 3367 -1.95833 L2553 L1126
L3779 . B339 -.53c0 -1,873%7 L2377 . 1087
. 9258 L2563 -, 004 -1.5216 L2350 . 1945
.1213 D710 -. 5851 -1.4967 L2339 1049
. 13585 L9979 -.5296 -1.5365 L2357 L1848
« 2695 1178 -.5933 -1.85133 2347 . 1844
. 3433 . 1309 -.4832 -1.2388 .zzet . 1006
L4132 . 1399 -.3528 -1.11880 L2157 9960
.4930 L1432 -.2469 -.9452 L2069 .8921
.5659 L1412 -, 1217 -.7575 L1963 .0877?
. 6407 . 1339 -.02338 -.5e98 L1876 . 9836
L7146 .1209 .0565 -.4532 L1795 . 6800
. 73884 1821 1163 -.3522 . 1736 . 09774
. 8283 . 8895 . 1383 -.3174 L17tS .B765
.3583 .0755 .2789 -. 9831 L1587 .0699
.9e82 .0593 .2758 -.9931 L1570 .8791
. 9481 . 0407 .1730 -.2526 L1E74 .8747
. 9889 .B206 L1862 -.2393 L1666 - .8743
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TABLE AS51 BLADE-TO-BLADE PROBE DATA UPPER PLANE AT Miios: o
gy = 45.,96° Re = 690000

Foint Lociind Beta Foirey LF:  Qred e

Gire- z
?**?*??***?ft???*??*#t!‘**‘t.‘:**’?.*.-*#":‘r"f‘:?:*r—f?*???""-**‘?‘:*-’ L i
1 -8.47 -1.52 L4838 L3257 L2358 L5539
2 -8.27 -1.52 . 3594 L33RE izl e
3 -3.02 -1.53 » 3571 L2317 23T ST
4 -7.77 -1.53 4533 . 3335 L2550 LISEC
S -7.52 -1.52 . 3992 . 3245 L1187 L B2BE
6 -7.2 -1.53 ,56194 . 3249 ,9301 Y Yo
7 -7.91 -1.52 L6131 L3257 .A3SY LE4Tt
8 -5.58 -3.45 .5+38 L3419 . 8393 L5381
9 -5.01 -2.87 .5581 . 32E8 L1477 L5122
1o -5.76 -2.86 .S5t122 L3323 L1877 Y- 2o
11 -5.51 -2.29 . 4493 . 3275 L2514 5473
12 -5.295 -2.29 .3751 3310 L3323 . 5882
13 -5.48 -2.29 . 36306 L2217 . 34359 L4319
14 -4.75 -2.29 .4653 . 3350 coa45 .S549
15 -4.51 -2.28 5872 3228 .1248 .5257
16 -4,26 -2.29 .5211 . 3231 LB91y . 6431
1? -4,081 -2.27 €218 L3312 LB27S L6417
i3 -3.51 -3.389 .8123 . 3334 L3322 L2377
19 -3.2¢6 -32.81 . 5878 L2397 L1819 L5328
20 -3.00 -3.32 . 5857 . 3384 L1229 L5238
21 -2.76 -2.32 L3421 L3281 L1724 L5932
22 -2.51 -3.32 4451 . 3258 L2edl L5432
23 -2.41 -3.31 L4012 L3329 L 373 .9leop
24 -2.31 -3.32 32628 .3418 L3447 . 4333
2 -2.21 -3.31 L3434 . 3328 L3528 L4812
£8 -2.11 -3.3 . 35409 . 35338 . 2583 34343
27 -2.89 -3,32 . 3764 L3329 . 2395 . S9nd
Z8 -1.99 -3.33 . 4239 . 3441 L2987 . 5202
29 -1.89 -3.31 L4779 , 32385 L2315 .5514
39 -1.79 -3.33 L3342 . 3391 . 1250 L5938
31 -1.50 -3.32 . 5888 . 3279 . 1339 . 5182
2 -1.58 -3.32 . EBIY L3273 .13 L8326
33 -1.25 -3.59 .E300 . 2271 L9913 . 5438
349 -1.99 -3.59 . 6258 L3418 B9z . 53380
35 -.75 ~3.59 . 6226 L3217 L3924 . 5463
36 -.50 -3.,60 .6129 . 3352 . 18328 .5341
7 -.25 -3.59 .59068 . 3347 . 1268 8221

38 .81 ~-3.58 .5475 . 3297 . 1766 .5996@
39 .25 ~3.99 . 4343 . 32969 L2317 . 5692
40 .51 ~-3.59 . 4166 . 3361 . 3859 .52280
41 .76 ~3.8 . 3637 .335S . 3602 . 4878
42 1.82 ~3.59 . 3885 . 3339 . 3358 .S5843
43 1.29 -3.59 .5292 . 3581 .237S .577S
44 1.53 -3.958 . BGES . 2483 . 1224 6252
45 1.73 ~-3.%57 .6323 .3270 8322 . 5439
46 z.04 ~3.59 . 6288 . 33582 B985 . 5342
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TABLE A52 BLADE-TO-BLADE PROBE DATA LOWER PLANE AT MIDSPOX

g1 = 45,96° Fe = 0690000

FPoint LocCinm Beta glref SRz Qe LFPt et Lermed
***é****r**‘**???v@**9#***?«*o,-r-.-eq-fff*-—oa-vv.-v*--.ww-*v.a—--.w-:q e m
1 -7.8z -45,80 9874 .A490 L3758 L5194
. 2 -5, 77 -4%5.81 LARES L, Qags L3S ERE
3 -5, 54 -45. 31 L5377 L0 RS I
E) -5, 27 -45,.81 . 987 @ T IS YN I 1l4v
o] -€.01 -45,80 1.8021 ., B48c LBEE L2222
& -5.78 -45.81 . 9938 L, 9473 L0803 8174
7 -5.54 ~-45,87 . 98389 .0478 LBEEd 2154
8 -5.008 -45.68 758 . 8433 1315 8975
g -4,49 -45.68 L9762 . 0489 L, B%92 .8185
18 -4,25 ~45,.67 .9756 . 8448 L1928 L 00T
11 -4,00 -45.81 9311 .9495 8364 .31606
12 -3.75 -45.82 9954 .2479 L. B37T%8 L3176
13 -32.51 -45.31 L9917 L3473 E- T .2158
14 -3.29 -45,.81 . 9828 L2393 LIS L3094
15 -2.81 -45.80 L3893 L A332 L0370 . 3158
16 -2.78 -45,32 . 9837 L0479 L92e9 2151
17 -2.50 -4%.80 L9743 L0431 L1a19 ZA7T2
18 -2.09 -45.91 L9364 . 8358 L2995 2131
19 -1.79 -485.06 L9329 L3298 AR .37
2a -1.50 -45,85 L9378 0474 L0338 L2134
21 -1.24 -45.086 L9924 L P4es L2z 3142
22 -.99 -45.,93 . 3333 . B3473 L3284 T1z3
23 -.89 -45.08 L9903 .43 L 337 214%
24 -. 79 -45.31 L3331 .az233 L3344 ZASE
2% -.71 -4¢.85 L9379 . 3447 Laaz2 2118
26 -,64 -45.86 L9918 L9353 L 09es L8121
27 -.59 -46.,8¢ L9916 . 2452 L BeBg .2120
2% -.34d -45.827 CAG5d .B344 L8250 L3182
29 -, 31 -45.85 . 9% .234e3 .3avs L5144
39 -. 21 -45.087 L9319 ,B432 ,3Fze .S11e
31 -. 19 -45,97 1.9931 A48 ,3TE0 ERE-$!
32 a1 -45.18 1.9842 L B4E] La799 8173
33 .23 -45.06 1.40889 , 3488 L BE37 2149
34 .51 -46.18 1.8041 3344 L8219 .3120
35 .79 -45.17 1.00886 . 8471 ,a7?%2 2138
36 1.00 -46.19 1.8089%5 Q45 L8789 8176
37 1.26 ~46.18 1.8870 8483 . 8827 8165
33 1.59 -45.17 1.0051 9467 . 9864 2158
39 1.76 -46,18 1.907%5 0450 33529 .2158
o 40 2.01 -46.18 1.91098 454 L3329 83160
_{{ 41 2.26 -45.56 1.0943 0445 B8l 313c
T 42 2.51 -4¢€.32 1.6039 . 8452 nE38 3136
;&: 43 2.75 -46,31 1.0852 Be37 .9870 . 3860
Ay 44 3.91 -46.,31 1.8010 L9311 ga22 . 30e8
Eg 45 3.29 -4¢.30 . 9941 439 8943 .8188
bk 45 3.%51 -46.57 . 9883 Becz0 1938 7388
e
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- TABLE A53  SPANWISE PRObL: DATA UPPEK PLANE
3 = 15.96° Re = 690000

LY Tt '1

-\'-.
;}{ Poitnt Locirm: Beta Qrdlray Pz Qlrey P Oiref : =
:g;' R F R R E R AT T AR T T E P T - T FRF XX e r o s B XIS E R T E L v r b e s r bt e e vt e
ol 1 5. 00 -5, 38 25493 . 335¢ L3638 R
# 2 T.43 -3.19 L3013 . 3388 L4273 O
MR ket 7.an ~3.18 L3858 L3411 L3818 R
: 4 £.50 -3.09% L4483 L3359 LITTE LS50S
- S 6.00 -3.93 . 5869 L3393 L2181 LETA3
o 8 S.50 -2.57 . 5533 . 3355 L1718 L S003
- ? S.0a -2.56 .5689 . 3344 L1573 . 6885
3 8 4,49 ~2.57 .5852 . 3345 L1385 L5177
- ) 4.0 ~-2.58 5724 3474 L1431 LEDE2
) 10 3.59 ~2.58 .53658 . 3351 . 1829 LS55
- 11 3.00 ~2.59 . 4590 . 3361 L2644 .5475
A 12 2.49 -3.18 . 3579 L3331 L3749 4327
13 1.99 ~5.96 . 39483 L3308 L3432 4451
SN
K5EN
AR
s,
\-'."
o)
o)
)
o
L . TABLE A54 SPANWISE PROBE DATA LOWER PLANE
8, = 45,96° Re = 690000
1"\:-)
jj Point LocCind Beta Q- RLref AFzsftref  AFt-Qlref Hovred
-.‘_'. I E E R R R S R R R I TR E R R R R R R L R R R el X R I
i' t -2.94 -46.4¢ L HEED -. 8338 L5 2850
. 2 -2.47 -45,.33 L9337 -. 83263 L3933 L3086
) 3 -1.55 -45.82 1.0114 -.2398 L3349 £127
- 4 -1.44 -45.81 1.0121 -. 8460 .05854 L8153
MO 5 -.34 -45.81 1.8864 -.342S .B539 §125
. 6 -.42 -45,821 1.8192 -.B478 . @339 L3146
o~ 7 .10 -46.06 1.0037 -.347¢ .8953 L3119
R ] .63 -4€.97 1.0041 -.0491 .2%48 .8129
= 9 1.13 ~46.87 . 3355 -. 8367 . laas . 2857

—
o

1.65 -45.33 1.0043 -.2508 .8920 . 38145

- 11 2.17 ~-456.33 .599¢ -.8473 .8973 8111
.- 12 2.7°% -46,.31 1.90123 -.0514 .9329 .c146
R0 13 3.20 -45.933 1.8663 -.a5as . 1804 .8113

o 184
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TABLE A55 INSTRUMENTED BLADE PRESSURE DATA
B1 = 45.96° Re = 690000

XsC YoC tpl Cps Mach =
IR R 2 L R R L XX R R R AR R R R R Rl R R e -

PRESSWRE SIDE CEMTER BLADE

.Qeav? . 0854 ~-.2S48 -1.31%1 L2599 1154
.8168 80019 6982 .5929 L1212 L8541
.8313 . 8068 .5969 . 4886 1392 .b52e
.R479 .B8112 . 5431 L3111 1494 ABe7
. 2853 8215 94688 17865 L1812 L8719
.1218 .8383 . 4449 1315 . 1550 L8736
. 1958 8452 4437 1418 s158481 «O732
« 2695 . 8576 <4971 2278 . 1568 . 8700
. 3433 . 0863 .S5ava . 2457 . 1553 L9593
4192 8716 4794 . 1957 . 1598 ,9712
.43308 . 8736 «4334 L1123 1566 D743
« 5889 .8727 <4164 9815 1691 . 9754
. 5487 .0678 . 4343 .1149 . leed .9742
7146 L8581 4235 8344 . 1831 LB749
. 7884 . 0487 L4312 . 1889 .1les? L8744
.32383 .B4911 3433 . 1383 .1e51 LAV38
. 8683 .8327 . 4369 . 1188 1661 L0744
. 98382 . 8238 . 4893 .B837 171 .BvsY
9481 .8123 . 34991 -.24063 1787 .a797
. 3830 . 8996 L21e4 -. 2878 1%e3 L0877
SUCTION SIDE CEMTER BLRDE
.0160 .B227 -1.4377 -3.38381 5°% L1573
.B319 .8318@ -1.4439 -2.2878 2534 L1581
2479 . 8389 -1.245% ~2.92338 L3250 L1425
. 8353 . 8563 -.67€3 -1.8374 £991 .lzev
1213 .u710 -. 4344 -1.5493 2724 .1208%
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APPENDIX R

A.  STORAGE OF EXPERIMENTAL DATA

For data storage the file naning scheme was explained in
Reference [4].

The raw data file names according to the inlet air

angle are given in Table B.1.

B. PROBE CALIBRATION DATA
The lower traverse probe was recalilibrated during a

AE-4431 class lab period. The probe calibration constants

were stored on Master Library cassette tape.
File names '"P847'" and '"'X847" were used to store pitch
angle calibration and nondimensional velocity (x) calibration

constants on the cassette tape.
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o B 1 Raw Raw Raw
- BTOB Spanwise Instrumented
Data Data Blade data
¥ 24.49 BIW3312 SWU312 IW312
- SWL312
24.80 BW3311 SWU311 IN3311
SWL311
- 28.12 BIV3296 SWU296 I3296
d SWL296
28.00 BW3297 SWU297 1W3297
_ SWL297
.
X 32.87 BW3292 SWU292 IW3292
" SWL292
= 32.95 BW3293 SWU293 I1W3293
_ SWL293
o 37.10 BW3320 SWU320 13520
- SWL320
58.91 BW3321 SWU321 IW3521
SWL321
< 38.69 BW3318 SWU318 IW3518
- SWL318
N
38.91 BIW3319 SWU319 IN3519
SWL319
R 42.92 BW3324 SW3324 IW3324
- 42.90 BW3325 SW332 IW3325
¢
% 45.90 BW3322 SW3322 IW3322
7
< 45.956 BW3323 SW3323 143523
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APPENDIX C
NOTATIONS

. ADVR Axial Velocity--Density Ratio

CfB Coefficient of force based on surface pressure
integration
CfM Coefficient of force based on momentum conservation
C Coefficient of static pressure rise
i Pstatic
? CXB Coefficient of force in the x direction based on
§§ blade surface pressure integration
kY
) Cyp Coefficient of force in the y direction based on
A y blade surface pressure integration
A
2y CoM Coefficient of force in the x direction based on
§§ momentum conservation
. [N CyM Coefficient of force in the y direction based on
o momentum conservation
3
?Q c Blade chord (inches)
4 Diffusion factor
hi Spanwise depth of control volume at inlet (i = 1)
or outlet (i = 2)
i Incidence angle (degrees)
] s s
i k, [[ovalcosB1dx]/[foprefvrefcoseldx]
K s s |
*5 k, [[oszzcosBzdx]/[foprerrefcosBzdx]
L P Pressure (in H,0)
'§ Q Dynamic Pressure (in HZO)
> R
f? s Blade-to-hlade spacing (inches)

Temperature (°R)

. . . .
““““



xR

S
LAY

.;fhrﬂfo:""e"_‘--
B,

AP

Y

-----

vV
W

Subscripts

Velocity (ft/sec)
Relative velocity (ft/sec)

Velocity, non-dimensionalized by the "limiting"
velocity, VT = /7

pt
Coordinate in the axial direction (inches)
Coordinate in the spanwise direction (inches)

Air angle, measured in the tlade-to-blade plane
(degrees)

Stagger angle (degrees)
Deviation angle (degrees)
Solidity (c/s)

Pitch angle (of air flow), measured in the
spanwise, blade-to-blade plane

Blade camber angle (degrees)
[wcos?B2/20cos28,] Loss coefficient parameter

Loss coefficient

Refers to traversing plane; i = 1 for inlet,
i = 2 for outlet

Pressure

Plenum (supply)

Static

Total

In the blade-to-blade (x) direction
North wall, lower plane

Inlet plane

Outlet plane
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